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THIS DOCUMENT SPECinES TECHNICAL KtyuiKLMtm a Dtiirtcn 

PARTIES AFFECTED HEREIN. NOTHING CONTAINED IN THIS DOCUMENT SHALL 

- be deemed to alter the terms of any contract or purchase order 

BETWEEN GAEC AND THE ADDRESSEES ____ 

DESCRIPTION: NOTE: This is a revision of IRN Number LIT280-i0004A-9 
1. Revile Note 38 (Ref. Item *0 a® follows: 

(FROM) 38 . All clamps to IM structure mounting hardware for the M.I.T. (?) 

GAEC and will consist of the following: For 1010400 clamps : GB5UJ-08 t ( ), 

AN960D8L (4), MS21042L08 ( 2 ). For 101070$ clamp ( 1 ): u£>5xid-08 (x), (O, . — 

Grip length of GB 5 HJ-O 8 bolt* to be determined according to hardware packup and structural 

... title^ ; w 

(TO) 38 . Mounting hard we for the "B" h«me»» cable clomps, except eleqp (M), shall. . ” . 

be supplied by GAEC and .ill consist of the folicwing: S or 1010-00 cxa»,ps , V aiotonRi 

GB 1 ^ 'J-08 ' 2) AII36CE8L (4) MS21042L08 (2). For 101070? ^lajnp (L): *jB^11J-08 (!)♦ ANQoODoL {2/ 
MS21042L08^( 1 j. For 1010400 clamp (M): MSI 6996-9 (2) (M.I.T. supplied) torqued to 26-29 inch 
pounds. Grip length of G®511J-08 bolts to be determined according to hardware packup and struc¬ 
tural thickness. 


EFFECTIVITY OF THIS IRN IS LM1 THROUGH LM15 


REASON: Clanrp (M) uses N.I.T. supplied fasteners. 
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THIS DOCUMENT SPECIFIES TECHNICAL REQUIREMENTS BETWEEN ALL 
PARTIES AFFECTED HEREIN. NOTHING CONTAINED IN THIS DOCUMENT SHALL 
BE DEEMED TO ALTER THE TERMS OF ANY CONTRACT OR PURCHASE ORDER 
BETWEEN GAEC AND THE ADDRESSEE. 


DESCRIPTION: 
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FIGURE 8 



IMU CAGE INTERFACE 


MOTE 1. In LM-1, this wire is not connected, thereby permanently disabling 
the cage switch. 
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Interface Provisions 


THIS UUUUMLNI ortUrltd rLunniwiL i« »i.ini.i.n 

PARTIES AFFECTED HEREIN. NOTHING CONTAINED IN THIS DOCUMENT SHALL 
BE DEEMED TO ALTER THE TERMS OF ANY CONTRACT OR PURCHASE ORDER 
BETWEEN GAEC AND THE ADDRESSEE. 


DESCRIPTION: 


In Table III, Change Zj, (Load Iopedance) for the following 
Measurements from 500K to % 25 OK 


HG 1021 V 
HO 1031 V 
ho ion ▼ 

HO 1501 V 
HO 1511 V 

ho 1521 y 


REASON: Correct Load lay dance Value For RMS Hoiee Measurement* 
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LGC LEM Electrical Interface q 


THIS DOCUMENT SPECIFIES TECHNICAL REQUIREMENTS BETWEEN ALL 
PARTIES AFFECTED HEREIN. NOTHING CONTAINED IN THIS DOCUMENT SHALL 
BE DEEMED TO ALTER THE TERMS OF ANY CONTRACT OR PURCHASE ORDER 
BETWEEN GAEC AND THE ADDRESSEE. 


DESCRIPTION: 


Sheet 14 Signals N3 and N4. In remarks column 

wit 

IS: Peak current drain Arai n 3.1 amp max for 

10 seconds max (lamp test only) 

WAS: Peak current drain 2. 5 amp max (lamp test only) 


I DRAWN BY: w - Stameris 


REASON: Permit additional DSKY annunciators 
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Deletion of LOC D.C. return wire to % Bus 


DRAWN BY: r. K«rr 


















£% 


j*.- ;•'■«; *##v ‘ .■ 


AUTHORIZED 

SIGNATURES 

REPRESENTING 

i 

r ti‘ 

GAEC 

/ ■'//. 



*6C 








tdrk 3 5 8 8 6 


mar 21 mn 


INTERFACE REVISION NOTICE 

INTERFACE CONTROL 
DOCUMENT 

HAS 9-UOO Lin* lUm 13 

Exhibit X Primary Ho.697 

Ifcra. 5.6.2 Tyj* II 

GRUMMAN AIRCRAFT 
ENGINEERING CORPORATION 
BETHPAGE, L. I., NEW YORK 


COOC IOCNT 
HO 

26512 

IRN NO :L/S 3H-/«aei-3 
Am* 141 

ICRA NO: UMJTf 

im» m m m. /*.{.? 

JP° N0 - 

CCA NO. DATE 


ICO TITLE 


THIS DOCUMENT SPECIFIES TECHNICAL REQUIREMENTS BETWEEN ALL 
PARTIES AFFECTED HEREIN. NOTHING CONTAINED IN THIS DOCUMENT SHALL 
BE DEEMED TO ALTER THE TERMS OF ANY CONTRACT OR PURCHASE ORDER 
BETWEEN GAEC AND THE ADDRESSEE. 


DESCRIPTION: 


tkm following 














Mir 




































«. TDRKS5 88 6 MAR 211988 « 

Jfc____ . . * ___,_ _ - * 


AUTHORIZED 

SIGNATURES 


BBS 

■Hi 

INTERFACE REVISION NOTICE 

INTERFACE CONTROL 
DOCUMENT 



- / 

GAEC 

■ 

Ik 

1 1 wwwmi 

ICO NO. 118-410-10006 

CCA NO. DATE fo/j/tc 


«* tzCe J 

a 

HAS 9-UOO Line Itea 13 

Exhibit E Primry E0.697 

Ifcre. 5 , 6,2 Type II 

GRUMMAN AIRCRAFT 
ENGINEERING CORPORATION 
BETHPAGE, L. 1., NEW YORK 

- 


■ 

ICO TITLE 

Inertial ceyrti twairrtiw 
eoatrol ajratan lntarffcoe 





THIS DOCUMENT SPECIRES TECHNICAL REQUIREMENTS BETWEEN ALL 
PARTIES AFFECTED HEREIN. NOTHING CONTAINED IN THIS DOCUMENT SHALL 
BE DEEMED TO ALTER THE TERMS OF ANY CONTRACT OR PURCHASE ORDER 
BETWEEN GAEC AND THE ADDRESSEE. 


DESCRIPTION: 


tte foLlowlac! 



























































GRUMMAN AIRCRAFT ENGINEERING CORPORATION | GRUMMAN AIRCRAFT ENGINEERING CORPORATION 

BETHPAGE, L I., NEW YORK BETHPAGE, L. I., NEW YORK 



























GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
BETHPAGE, LI., NEW YORK 













































sjawronra 'representing Wt^ interface revision notice 


US A . jfouiUUMtl 


INTERFACE CONTROL 
DOCUMENT 


\ GRUMMAN AIRCRAFT 
ENGINEERING CORPORATION 
BETHPAGE, L I., NEW YORK 


CODE IOEHT IRN NOS US 420-10001 A-1 
*•* Sheet I of 2 

26512 iCRA NO*. l©~ l 99 

_______ 2 o# 3 

ICO NO. US 420-10001 Rev, A 

CCA NO. _DATE_ 

ICO TITLE 

PGNCS Installation Fixtures 
and Procedures 
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PARTIES AFFECTED HEREIN. NOTHING CONTAINED IN THIS DOCUMENT SHALL 
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ft: 

Renumber paragraph 4.4.8 to 4.4.15 and insert the following paragraphs 4.4.8 - 4.4.14: 

4.4.8 Complete the electrical connection between the power connector.J-l on the PTC 
and the 115 VAC power source. 

4.4.9 Hold the Power On switch to the Heeter Current position. Verify heater 

current, between .5 end i.5 amps on PTC me ter. Release switch. 

4.4.10 Verify GAEC furnished notifier cable Is disconnected from PTC connector J-3. 

4.4.11 Press and hold I30°F calibration button and verify PTC meter indicates 
130° t ,5°F. Release button. 

4.4. 12 Verify I HU temperature indicates between 129°F and I3I°F on the PTC meter. 

4.4.13 Press and hold 125°F calibration button and verify "IMU COLO" alarm lights, 

PTC meter indicates I25°F * .5°F, and alarm bell rings. Press alarm reset 
and verify bell goes off, and "IMU COLD" lights remain on. Release 125° r 
calibration button and press "Alarm Reset" button. Verify temperature on 
PTC meter indicates I30°F * .5°F, and no alarm lights are on. 


To verify PTC operation 


DRAWN BY: R. Maselek 
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FGHS Installation Fixtures 
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DESCRIPTION: 


1. Add the following after Section 4.3.2 

Note : Sections 4.3.2.1 through 4. 3 .2.3 apply to 124-4 and subsequent only. 

4. 3 .2.1 Remove all AOT mounting screws from A0T pressure seal mounting flange except four screws 
marked with "A”. Observe relation of index mark to screws removed. Place screws in plastic 
box for lat^r installation of bellows. 

4 . 3 .2.2 Obtain bellows assembly, 6011869* Slide bellows assembly over AOT outer tube seal flange 
from prism end. 

4. 3 .2.3 Obtain split ring, 601122? (-1 and -2) and six soc. hd. cap screws HAS 1352C02 LL3* Install 
split ring on lower portion of bellows assembly using the six soc. hd. cap screws. Torque 
screws to 1.8 1 0.1 inch-pounds. 

NOTE: Items 4. 3 .2.1, 4. 3 .2.2 & 4. 3 .2 .3 must be done before AOT is Installed into 124 Vehicle. 

2. Add the following after Section 4*3.12 

MOTE : Sections 4.3.12.1 through 4 . 3 .12.5 apply to 124-3 only. 

4*3*12.1 Tighten twelve (12) AOT seal screws Inserted in AOT flange to 13*5 in/lbs. per sequence noted 
in paragraph 4.3.12. 

4*3*12.2 Obtain two clamps ( 6011874 ft 6011875 ) and proceed cub follows:- 

4.3.12.2.1 Insert 6 screws ( 6011236 ) into the two clamps from the surface opposite the groove. Etagage 
the screws approx. 1 thread only. 

4*3*12.2.2 Insert the 6 springs ( 6011234 ) into the six holes of the two clamps from the groove side ’ 
of the clamps. 


REASON: 


DRAWN BY: 
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DESCRIPTION: 


. 2.3 Insert one shim (6011235 ) into each of the clamp grooves over the springs. 

.2.4 Insert one ring (6011237 ) into each of the clamp grooves over the shim. 

.3 Mount each clamp ass ’y around the AOT flange and secure both halves together in position 
by Inserting the four cap screws (NAS 1352C06LL 8 ) thru 6011875clearance holes into the 
provided tapped holes in clamp 6 OU 874 . Torque the four screws to 8 in/lbs +.5 in/lb. 

-.3 in/lb. insuring that gaps between clamp ass'ys are within I/ 32 " of each other at all time* 

.4 Apply loctite grade “CV“ to the last fill th'd of each screw ( 6011236 ). Tighten the six 

screws and torque to 10 In/lbs. ± 0.5 In/lbs. 

• 5 Remove any excess loctite from threads and clamp, with tri-clorethylene- 
HOTE : Sections 4.3.12.6 through 4.3.12.8 apply to 124-4 and subsequent only. 

.6 Wrap two (2) continuous layers of aluminum tape, 1008937-003, around the upper exposed 
periphery of the pressure seal flange and adjacent spacecraft. 

.7 Slide bellows assembly over pressure seal and align index line on bellows assembly with 
existing index line on pressure seal. 

.8 Mount bellows assembly to AOT using the eight screws removed in step4*3.2./.Torque all (12) 
twelve screws to 13*5 *0.5 inch pounds using the tightening sequences as shown on step 
4.3*12. 


REASON: 


DRAWN BY: 


3 6 G7 6 
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Page 1 Paragraph 1 Revise: 
From: 




To: 


This specification establishes the .... acceptance of the SCT Long Eye 
Relief Eyepiece Assembly, Part No. 2012790-000. 

This specification establishes the .... acceptance of the SCT Long Eye 
Relief Eyepiece Assembly, Part No. 2012790-000 and 2012790^T 

-OH 


REASON FOR CHANGES 

Addition of locating ring on assembly for installation of high density filter. 


nnr n arr A 

OTHER DOCS. AFFECTED 

EFFECTIVITY | 


HARDWARE 

SPARES 

REV. CLASS „.1X „ 

CUT-IN 

CUT-OUT 




ORGANIZATION AFFECTED 

Kollsman 

NEXT HIGHER ASSY 

DISPOSITION OF PARTS ON HAND | 

DISPOSITION 

PARTS 

higher 

ASSEMBLY 

SPARES 

REMARKS 

DOCUMENT NUMBER REPLACED 

NO CHANGE 




MODIFY 




INTERFACE AFFECTED 

SCRAP 







JHT CCB APPROVAL 
//> 

/> 


PREPARED BY 




EERINdJPf 


-ML 




DESIGN REVIEW APPROVAL MIT/IL 

i o O c.jf' 6 ^ 


'Hi? 


ENOINEERINGAPPROVAL MIT/IL 


NASA ARPROVA* 




CONTRACTOR APPROVAL T 

_ _ /dU-^+~ 

REISSUE DATE " REASON: 

R£)isue 7 o c i-ftttf/. Co*t$crn* HOMO? Cc r rt c 7iy COWTH^ | ^ 


v not required 
^ CCA 497 : 0 ZZi 


g«. ! Ml I.! Air 

MIT — 


TORR NO. 37^^-4 
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SYSTEM O* SUBSYSTEM 

Apollo G&N (High Density Filters) 


0 INITIAL EE LEAS I 
0 ECVISION 

Q NON-INTERCMANOEABlE REPLACEMENT 


OATC ORIGINATED 

1-6-69 


[7) TORE ONLY 
Q TDEE * DOCUMENT 
m ECP NO. 752 

CCA-497->97 R1 


TYPE OP DOC. 

Drawing 01 


MASTER DOCUMENT LOCATION 

□ MIT/ll Q RAYTHEON 

D AC Q KOLLSMAN 


DESCRIPTION OP CHANOES 


1. Add FIND No's. 32 and 33 as follows: 
Effectivity 

Undefined Subsystem . 


2012816-000 

20i26o8-0o0 


SCT LER Eyepiece High Density Filter Assy, 
SGT STD Eyepiece high Density Filter Assy. 


REASON POR CHANOES 

Add End Items Authorized per CCA **97-597 R1 (ECP 752) 










































APOLLO GUIDANCE AND NAVIGATION 
TECHNICAL DATA RELEASE OE EEVISION 


rc l or 


TDRR NO.j2] 


tiui or dwo/ooc. 

K-Start Tape Assembly 


SYSTEM OK SURSVSTEM 

Post Installation Testing 


0 INITIAL RELEASE 
Q KKVISION 

□ NON-INTIKCHANOCAKLI RERLACRMENT 


oescKirnoN or cmanois 

DWG NO. TAPE NO. 



1026210 

1026211 

1026212 

1026213 

1026214 

1026215 

1026216 

1026217 

102621B 

1026219 

1026220 

1026221 

1026222 


F10L004- 

F10L004- 

F10L004- 

F10L004- 

F10L004- 

P10T004. 

F10L004- 

F10L004- 

F10L004- 

F10L004- 

F10L004- 

F10L004- 

F10L004- 


K10515-00 
KL0516-00 
KL0517-00 
K10518-00 
KL0525-00 
KL0530-00 
KL0531-00 
KL0532-00 
-KL0533-00 
KL 05 34-00 
KL0535-00 
•KL0538-00 
-K10539-00 


Q TSKK ONLY 
Q TSKK » OOCWMINT 
Q NtCK NO. 


TITLE 

Mated Systems c/0 
Staged Systems C/0 
Valve Sig. Profile 
IM ACA - LGC i/F 
Roll/Yaw Jets Drycycle 
IM SAMOD (CDU OPCK) 

LM GAN Operational 
RCS CWEA - 1 
RCS CWEA - 2 
RCS CWEA - 3 
IM FDAI tot-att/att-err 
LGC Self Test 
RCS CAW i/F 


OOC. NO. OASH NO. 


tyre or 00 c. 

TW 10 


MASTER DOCUMENT LOCATION 

□ MIT/ll O RAVTHtON 

Q AC SrAKK Q KOLLSMAN 


I GTQoiP CoZ><3 SS 

LISTING DATE 
12/16/68 
12/16/68 
1/6/69 
12/16/68 
12/16/68 
12/18/68 
12/18/68 
12/16/68 
12/10/68 
12/16/68 
12/6/68 
1/3/69 ' 

12/16/68 


REASON rOR CHANORS 


Initial Release 


DOC. CLASS 


REV. CLASS 















































APOLLO GUIDANCE AND NAVIGATION 
TECHNICAL DATA RELEASE OR REVISION 


PG 1 OF. 




Q TDRR NO. 37/75 " 


WMM 

DOC. NO. 

2900032 

inmiEizi 

PROM 

R 

1 

MIT ENGINEER 

J. Watson 

OATS ORIGINATED 

/' O “ 9 

TYPE OP DOC. 

Drawing C9 / 


TITIC OP DWG / DOC. 


Cabinet Assembly, Electrical Equipment, 
Optics Inertial Analyzer Assembly 


SYSTEM OR SUBSYSTEM 

Apollo GSE 


□ INITIAL RELEASE 
0 REVISION 

□ NON* INTERCHANGEABLE REPLACEMENT 


0 t»ll ONLY 
Q TDRR * DOCUMENT 
Q tCP NO. - 


MASTER DOCUMENT LOCATION 


□ MIT/ll 

Q AC 


□ RAYTHEON 

□ KOLLSMAN 


DESCRIPTION OP CHANGRS 

Sheet 1, Zone C-5 

Item 66 in the -031 column, change From: "X" To: " 


REASON POR CHANGRS 

Running List improperly called out for -031 configuration. 


DOC CLASS . 


REV. CLASS_ 


OTHER DOCS. APPECTED 


■HZIZZ22ZBH 

■■■EZXXOHHH 

■NUflf 

crDBznB 





ORGANIZATION APPECTED 

AC Electronics 


NEXT HIOHER ASSY 

2000023 


DISPOSITION OP PARTS ON HAND JJ f A 


DISPOSITION PARTS 


INTERPACI APPECTED 




PREPARED BY 

H. Williams 12-13-68 


DISION REVIEW APPROVAL MIT/IL 


M/A 


T CCB APPROVAL 


I'V 


ENGINEERING APPROVAU.’fttY^H 


CONTRACTOR APPROVAL 




REISSUE DATE:. 


Kl IMTlM 

MIT* 

CONTR. 

NASA* 


0> 

o 

o 


& TDRR NO. 


Z 7 > 
















































































APOLLO GUIDANCE AND NAVIGATION 
TECHNICAL DATA RELEASE OR REVISION 


PC 1 Of 1 


TDRR NO- Jf 7 / 77 


WEmBBEmk 

DOC. NO. 

JDC 20106 

BEVISION | 

BBOM 

£ 

TO 

F 

MIT ENOINEEB 


TV BE OB DOC. 

JDC 09 


Tint or DWG / DOC. 

3XT TRUNNION ACCURACY TEST 


SYSTEM OB SUBSYSTEM 

Optical Subsystem 


0 INITIAL BELEASC 
0 BEVISION 

0 NON-INTfBCHANOf ABIE BBflACBMBNT 


0 TDBB ONLY 
0 TDBB * DOCUMENT 
0 BCB NO. _ 


MASTBB DOCUMENT LOCATION 


0 MIT/ll 
□ AC 


0 BAYTHEON 
0 KOLLSMAN 


DESCBIPTION OB CHANGES 

Page 2. Insert the following NOTE after step 15. 

NOTE: With the Optics in the MANUAL mode and the TRUNNION SLEW CONTROL in the 

.OFF position the Optics Trunnion may drive in a positive direction due to 
the action of the trunnion spring. 


SEASON BOB CHANGES 

To clarify Optics operation. 


DOC CLASS /) ^ 

RFV Cl 


OTHEB DOCS. AMECTED 


NONE 


HABDWABE 

SBABES 

■Nuaiy 



n/a 



OBGANIZATION AMICTBD 

AC Electronics 


NEXT HIGHEB ASSY 

ATP 2015500, ND 10210^3 


OlSrOSITlON rABTS 


assembly 


BEMABKS: 

No retest required. 


DOCUMENT NUMSEB BEBLACED 

_n/a_ 


INTEBBACE ArrECTED 

None 


|IASA ABBBC VAL f 60**3 

■\t) ^ 


W. Thomas 


DESIGN BEVIEW AEBBOVAL MIT/IL 




EN3INEEBING sABBiOVAl M W/ tlr 


CONTEACTOB ArrBOVAL 


BE ISSUE DATE:. 


CCS INITIAL 
MIT- 
CONTB- 
NASA- 


TDRR NO. 57/77 


009 
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A POLIO GUIDANCE ANO NAVIGATION 
TECHNICAL DATA RELEASE OR REVISION 

FORN 61-402$ PI (1-fS) _ 

TITLE OF DWO/DOC 


system or sursvstem 

/46C 2?* JZT 


PC I Of / 

TDIR MQ. 37 ny 


CONTRACTOR NO. 

DOC NO DASH NO. 


e- /a 70 

C* e>tvt£) 

FROM 

Q 

MIT CNOINIIR 


B 


ITFC OF OOC. 

<2/ 


B INITIAL IILRASI 

Q REVISION 

□ TDIR ONLY 

SI TORE « DOCUMENT 

MASTER DOCUMENT LOCATION 

Q MIT/IL B RAYTHEON 

□ AC SFARR Q KOLLSMAN 



OCSCRIFTION OF CNANOCS 


C O&dF €XJ~ 

/72J/H PaC.. £>oc , 

A a - A**). 77r/.£ 


A/&A 

/ S/6A/AL ytoiu 0t4b£/*m 

2003??tT 


/xc fiSfry 


2* 2*0*777 S/6-M/H- &OIO Q/4&eA*\ 

A+c l>SA/ 


7Loo379y 
jLro3J *~0 


REASON FOR CHAMOIS 

//V/77A* 


DOC CLASS j4 

OTHER DOCS AFFRCTID 

EFFECTIVITV | 

££p:pc/sm: c/cjgpjiooz??^ 
2 co * % : #/ a* 9J 

3oo?7e£~: 

HARDWARE 

SFARES 

REV. CLASS “ 

■QSBQII 

ung.ma 


*/• 


A /r/PAynteof/ 

NUT HIOHIR ASSY 

S^^J/ S7~ 

DISPOSITION OF FARTS ON HAND | 


]KRQI| 

■fTOXUUH 

SPARES 

remarks. 

_ ouy _ 

HimH 

NO CHANGE 


HHH 


MODIFY 




Haem 

SCRAF 




f jr jff&e-j/ 

DESIGN REVIEW AFFROVAl MIT/ll , 

U'^'f^Ury f i o c 63 

mmm 

ENGINEERING AFFROVAl MIT/IL 

iESSRft 

NASA AFMOVAL 1 

fcJVji ivuyoiivLJ 

vx CC&-4S7-Q278—- 02 


RCISSUC OATS-_ MASON: w CCS INITIAL 


NIT- 
CONTR- 

NASA- 






























APOLLO GUIDANCE AND NAVIGATION 
TICHNICAL DATA KCLCASC OR RRVISION 

FOAM 51-40RR PI (l-RS) 

TITlt OP DWO/DOC. 


/2-JC6P7 

CONTRACTOR NO. 


OAT I QRIOINATRO I TTPE Of OOC. 


/‘V/z/di 


A6-C- 73a IE __ /s/y/Zar I f/&e a 

_ _ I master oocu* 

JS, INITIAL RELEASE □ TORR ON IT 

□ RRVISION IB TORR 0 OOCUMRNT □ NlT/ll 

□ NON*INTCRCNANORARiR REPLACEMENT J7) MSCP NO. 73 f Q AC STAR 

' ___ Cc/f 59 i'-dl _ 

DESCRIPTION OR CNANORS £r < 

/?&/» jD0C~, £>OC *. fioc* 

/VO 7-/r& /V 0 . T(T& __ 

/ 3/ OveVJLfZ. eereeFtr MirlisrtreesscP ~73 9 

//V/>/C+rB/^ SK470$/c+or/e/V 

/£, /A 0/o‘//36 ff/g fis/ty s?>?n>s/<2*i>r/oAt 
flttyoefrira 8/ pc? 73? 


MASON FOR CNANORS 


TD*R NO. 37/<^0 

DOC NO OASH NO. Rt VISION 

FROM I TO 

S/Ffr# - 


I _ 

MASTER DOCUMENT LOCATION 

Q MIT/ll (B RAYTHEON 

Q AC SFARK Q KOUSMAN 

& A C 0 £M* O/T 


//ysrfAJ. 


OTHER OOCS. AFFECTED 


DOC CLASS . 


REV. CLASS . 


organization affecteo next hioher asst 


/lf/r/P/V/TT/'fo// 


_ tt/ovoor 

DOCUMENT NUMSER REFLACEO 

_ 

INTERFACI AFFECTED 

AY* 


CUT-IN I CUT-OUT 


a/,9 s//*7 

DISFOSITION OF FARTS ON HAND 
DISPOSITION FARTS ASsPmSLt"" 

no change aY*?- 4 


S>*K'^ i&9UJ OESlGN REVIEW AFFROVAl MIT/ll n CCS APPROVAL 

ccj^-cu^a wA</‘r ftfetim* 

. ffauje/y _ U'-C'fawA -Cx t-0b*c68 


2 =:. E?oUs&// _ 

ENGINEERING APPROVAL MIT/IL 


ON TRAC TOR APPROVAL , ff NASA .APPROVAL 

Z'jOvusIit^j f rXLVUliU 

*^~Ui *>•' Kxcca43;-o: 


TDRR NO 3 ~ 7 /tf 0 


























































































































































APOUO GUIDANCt ANO NAVIGATION 

TiCHNICAl DATA ItlfASC OR MVISION &-30C 

rONM 6 S- 40 SGPI (!••») 


DG I Of ' 

TDRR NO. 37/ 9 1 


II Of OWO/DOC 

S^/F JBELOkJ 


SYSTKM Ol lUHTtfll 

.2* 


CONTMCTOt HO. 

£ -/-»-f--2 




OAt* ORlOlMATtO 


DOC NO OAIH NO. 

/>$ Ittco ?J 


MOM 

& 


IYM OP l*OC 


*2* 


E 3 initial IlklAM 
Q tCVIHON 

Q NON-INTIICMANOIAIlf IMiACIMINT 


□ fOi« ONLY 
SI ™*l * OOCUMINT 
NIC! NO. 7 3 y 


R 


MASTIt DOCUMINT LOCATION 

D MIT/ll £3 IATTHION 

Q AC SMIR Q KOUSMAN 


OCSCRIPTION Ol CNANOII 


//y/77^- £&*£**£• 


Ecpv/fi co/)E 


/QeaCe,*&/me/vr SSoCocr c<w*a**+*c«/ sto/* 

ASS&m <2 z,oo d?/ 
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TECHNICAL DATA RELEASE OR REVISION 


PG I OP. 


TDRR NO. 37 / 7 / 


TITLE OP DWG / DOC. 

Spacecraft Installation List - Block II 


SYSTEM Oi SUBSYSTEM 

flrsnl 1 n r T WJ 


CONTRACTOR NO. 


MIT ENGINEER 


DATS ORIGINATED 

1 - 6-69 


DOC. NO. 

2014999 


PROM 

BT 


TYPE OP DOC 

Drwg. 01 


□ INITIAL RELEASE 
0 REVISION 

Q NON-INTERCHANGEABLE REPLACEMENT 


g] TORE ONLY 

□ TDRR • DOCUMENT 

□ fCP NO. _ 


MASTER DOCUMENT LOCATION 


□ MIT/ll 

S3 AC 


Q RAYTHEON 
Q KOllSMAN 


DESCRIPTION OP CHANOES 

1 . in line titled "G&N Systems'’ (on Page 3 of 3) change G&N system numbers as follows: 

"221” to "220" for configuratf cm dash No. - 201. 

"220" to "221" for configuration dash No. - 211. 

2. In column titled "Outstanding ECP’s Planned for Retrofit" 

Add: ECP 754 for G&N System* 205(-05l), 206(-06l), and 209(-09l) thru 222(-221) 
A<iu: EC? 1/2 fui' G&I* wyiteunS 2G5(-C3l)» 20c(-C£i), 213(-130> 2l6(-i6l) 

thru 222(-221). 

Delete: ECP 1^2 from G&rt System 209(-09l). 

Delete: ECP 688 from G&N 204(-04l) and 208(-08l). 

3. FIND No. 105 - Change P/N "2012790-000" to "2012790-011" for G&N Systems 209(-09l), 
210(-101), 21l(-lll), 212(-12l), 2l4(-l4l), and 215(-15l). 


REASON POR CHANOES 

1. To correct erroneous entry in accomplishment of revision per TDRR 37116. 

2. Thru 11. To update drawing for latest ECP and system configuration information. 



OTHER DOCS. APPECTED 

EPPECTIVITV N/A 1 



HARDWARE 

SPARES | 









n/a 







NEXT HIGHER ASSY 

DISPOSITION OP PARTS 

ON HAND 



ND 1000000 

DISPOSITION 

PARTS 

HllllllB 

SPARES 

REMARKS: 

OOCUMENT NUMBER REPLACEO 

N/A 

NO CHANGE 





MODIPY 












INTfRrACf ArRRCTf0 

N/A 

SCRAP 





PREPARED BY 


DESIGN REVIEW APPROVAL MIT/IL 





E. H. Ekwall 
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TDRR NO._£ 


TITIC OP DWO/DOC. 

Spacecraft Installation List - LEM 


SYSTEM Ot SUBSYSTEM 

APAHO _ 

□ INITIAL RELEASE 
0 REVISION 

Q NON-INTERCHANOEARlE 
DESCRIPTION OP CHANOES 


REPLACEMENT 


0 

□ 

□ 


CONTRACTOR NO. 


MIT ENGINEER 


DATE ORIGINATED 


60lU00Q 


BD 


TYPE OP DOC. 

Of 


TORE ONLY 
TORR * DOCUMENT 
ECP NO. _ 


MASTER DOCUMENT LOCATION 


□ MIT/il 

00 AC 


□ RAYTHEON 

□ KOLLSMAN 


1. In column titled, "Outstanding ECP’s Planned for Retrofit" 

Delete ECP 757 from G&N System 6o6(-06l) and 6lC(-10l) 

2. FIND No. 27 - Change P/N "6007200-071” to "6007200-081" for 

G&II Systems 6o6(-06l), 607(-07l) J and 6l0(-10l) 

3. FIND No. 10 - Change P/N "2021110-021" to 2021110-031" for G&N System 605(-05l). 
fhid No. <; Change P/N "2021110-021" to POO] tj 0-ryn " for G&N System 6o6(-06l). 


REASON POR CHANGES 

Update drawing for latest ECP and system configuration information. 
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DISPOSITION OP PARTS ON HAND | 
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PARTS 
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SPARES 

REMARKS: 

_^r\- 


NO CHANOC 




MODIPV 





SCRAP 
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TECHNICAL DATA RELEASE OR REVISION 


PG 1 OP. 


TDRR NO. 37 9CC 


titii op owo/doc. 


K-Start Tape Assembly 


SYSTEM OK SUBSYSTEM 

Post Installation Testing 


CONTRACTOR NO. 

DOC. NO. DASH NO. 

| REVISION I 



PROM 

TO 

MIT ENOINIRR 

See Below 

- 

- 

DATE ORiJINATED 

/A-/6-6 7 

TYPE OF DOC. 

/o 


IS INITIAL IKLKASK 
Q BCVISION 

Q NON-INTERCHANGEABLE BKPLACIMKNT 


0 TOBB ONLY 
EQ TDBB • DOCUMENT 
0 NICE NO. __ 


MASTER DOCUMENT LOCATION 

0 MIT/ll Q RAYTHEON 

QQ AC SPARK Q KOLLSMAN 


OtSCRIPTIOM OP CNANOSt 

DWG 1026293 
DWG 1026294 
DWG 1026295 
DWG 1026296 
' DWG 1026297 
• DWG 1026298 
DWG 1026299 
DWG 1026700 
DWG 1026701 
DWG 1026702 


F10L1300-K10515-0 MATED SYSTEMS C/O 

F10L1300-K10516-0 STAGED SYSTEMS C/O 

F10L1300-K10517-0 VALVE SIG PROFILE 

F10L1300-K10518-0 LM ACA-LGC I/F 

F10L1300-K10525-0 ROLL/YAW JETS DRYCYCLE 
F10L1300-K10530-0 LM SAMOD (CDU OPCK) 

F10L1300-K10531-0 LM G&N OPERATIONAL 

F10L1300-K10532-0 RCS CWEA-1 

F10L1300-K10533-0 RCS CWEA-2 

F10L1300-K10534-0 RCS CWEA-3 

continued on page 2 of 2 




REASON POB CMANORS 

Initial Release 


“SHIPPING PACKAGE- - -:- 

1. Two (ea) tapes, 1 (ea) card deck, 12 (ea) listings 
2« One (ea) Certification and Verification Checklist 
3. One (ea) TDRR #37%6 



OTHER DOCS. APPECTED 

EPPECTIVITV 1 

DOC. CLASS A 


HARDWARE 

SPARES ] 



CUT-IN 

CUT-OUT 




REV. CLASS 



4-A17 




ORGANIZATION APPECTED 

NKXT HIOHIt ASSY 

DISPOSITION OP PARTS 

ON HAND 


AC/KSC 

6014999 

DISPOSITION 

PARTS 

ASSEMBLY 

SPARES 

REMARKS: 

To be used with 

DOCUMENT NUMBER REPLACED 

NO CHANGE 





MODIPV 





LUMINARY 130* 

INTERPACE APPECTED 





and LUMINARY 131 

SCRAP 





PREPARED BY 

R. Lennon 


OESION REVIEW APPROVAL MPPflft 

^-- 


CB APPROVAL 



V>7/lf 


ENGINEERING APPROVAL MIT/IL 

w*Ct*e* 



NASA (APPROVAL 

HOT REQUIRED 

iX.ee/i4iJ/, ' U&8.. 


ix2 

ft 


TDRR NO. 


jy%c 






APOLLO GUIDANCE AND NAVIGATION 
TECHNICAL DATA RELEASE OR REVISION 


PG 1 OF 


2 


TDRR NO. 32S//, 


TIUC OP DWG/DOC. 


POWER SUPPLY TESTS 


SYSTEM OR SUBSYSTEM 

ISS 


n INITIAL release 
Q REVISION 

Q NON-INTERCHANGEABLE REPLACEMENT 


DESCRIPTION OP CHANGES 

1. Add the following to Step B. 1. 
U 28 VDC STBY to PSAAM 

m. 28 VDC STBY to PSAAM 

n. 28 VDC STBY to PSAAM 


REASON POR CHANGES 

Checks 28 VDC standby power to PSAAM interface. 





MASTER DOCUMENT LOCATION 


□ TDRR * DOCUMENT 0 MIT/IL Q RAYTHEON 

EJ *CP NO. 1Q25 [3 AC Q KOLLSMAN 


299 

TPA #2, TB 1-26 (HI) 
TB5-30 (LO) 

299 

TPA #2, TB 1-30 (HI) 
TB5-30 (LO) 

299 

TPA #2, TB 1-48 (HI) 
TB5-30 (LO) 


OTHER DOCS. APPECTED 


DOC. CLASS_A 


REV. CLASS TL ' 

ORGANIZATION APPECTED NEXT HIGHER ASSY 

Delco ATP2015497, ND1021043 















































2 


APOLLO GUIDANCE AND NAVIGATION 
TECHNICAL DATA RELEASE OR REVISION 



Tine op dwo/ooc. 

SUBSYSTEM MODE TESTS 
(PREVIBRATION) 


MIT ENGINEER 


□ INITIAL RELEASE 0 TDRR ONLY 

Q REVISION □ TORE A DOCUMENT 

□ NON* INTIRCHANOIARlS REPLACEMENT 0 IC * WO * —JLI125_^ I 



MASTER DOCUMENT LOCATION 

□ MIT/ll □ RAYTHEON 

(23 AC Q KOLLSMAN 


DESCRIPTION OP CHANGES 

1. Add the following after Step B. 20: 

20. a Set the CAGE switch on the CDU shorting connector to the TEST position. 

20. b Close the OG Cage Loop by pressing the OG DRIVE INHIBIT pushbutton on 
the Test Control panel. 

20. c Monitor the PAVM and record the total value of the OG torque motor voltage. 
20. d Open the OG Loop by pressing the OG DRIVE INHIBIT pushbutton. 

_ 20, e Set the CAGE switch on the CDU shorting connector to the NORMAL position. 

REASON POR CHANGES 

Verify coarse Align input signal lines to the Servo Amps. 



















































APOLLO GUIDANCE AND NAVIGATION 
TECHNICAL DATA RELEASE OR REVISION 


PG I OF. 


TDRR blo 38bOO 


mil OP DWG/ ooc 

FLOAT ASSEMBLY APOLLO II IRIG 


mitM or subsystem 
APOLLO II IRIG 


CONTRACTOR NO. 

DOC NO OASHNO. 

RCVISION ] 


PROM 

TO 

MIT ENGINEER 

2021619 

P 

R 

OATE ORIGINATED 

11/24/71 

TYPE OP DOC. 

01 _ 




□ INITIAL release 
g] REVISION 

Q NON* INTERCHANGEABLE REPLACEMENT 


0 TDRR ONLY 

(~) TORR A OOCUMCNT 

0 ECP NO. 


MASTER OOCUMCNT LOCATION 

□ MIT/ll 
gg AC SPARK 


PI RAYTHEON 
Q KOUSMAN 




OR NOIOOZ+75'AUD ND/OOZ¥&¥, 
b per ND 10024S9 and ND 1002464A 

only". A/U/002.4-5*? OR HVI OOZES’ 

follows: "test peSI31, 2021619-111 and 121 


DESCRIPTION OP CHANGES 

1. Add -121 Assy, to note 2 as follows: "assemble per ND 1002A59 and ND 1002464A 

2021619-111 & 121 Configurations only". -- 

2. Add -121 Assy, to note 9 
Configurations only". 

3. Add a new assembly as shown on page 2 of this TDRR. 

4. Add (24) onto inertia element assembly in section Z-Z. 

5. Add (24) to selection list in note 6. 

4i—t o no se 9 chan g e MB 1002 46 O- feo ND 1002 46 9 or ND - 1002475 / 


— In note s 2 a 4d " -e g NP - 1003 4 7S en d m 10024 64 " juote b e fore 3 021 6 1 » t 


REASON POR CHANGES 

Incorporate 2021830 Retainer design in Northrop Build units. 


DOC CLASS A 

OTHER DOCS. APPECTED 

HARDWARE 

CMCCTIVITY 

SPARES CPFCCTIVITY 

2021611 * 

REV. CLASS 2 

CUT-IN I CUT-OUT 


N/A 

N/A 

ORGANIZATION APPECTED 

NORTHROP 

NEXT HIGHER ASSY 

2021611 

DISPOSITION OP PARTS ON HAND | 

DISPOSITION 

PARTS 

HIGHER 

ASSEMBLY 

SPARES 


DOCUMENT NUMBER REPLACED 

N/A 

NO CHANGE 

X 

X 

X 

MODIFY 




INTERFACE APPECTEO 

N/A 

SCRAP 





PREPARED BY 

T. Grant 11/24/71 


DESIGN REVIEW APPROVAL MIT/IL 


|R APPROVAL 





ENGINEERING APPROVAL MIT/IL 


CONTRACTOR APPROVAI 

1 /»** " 7 / 


CONTI 

/>/»/» y# /#/</* 


IK ISSUC OATH 


to./t ?J3 7(,0 


TORR NO 38600 


M 
















































































APOUO GUIDANCE AND NAVIGATION 
TECHNICAL OATA RELEASE OR REVISION 




Mt/tVso 


TDK* MO. 3(a 992- 


CtP% 

rf 

* 

is 

is 

1 $ 


TITLI OP DWO/DOC. 



OOC. NO. 

DASH NO. 


kEIefte or /CD's 

tco 4 

.L 

PROM 

TO 


OESC81PTION 

l(. I CD 


OP CHANCES 

Lls-¥/i'/Dinz QP/A 


6. !M 
&, IRN 
7 led 
8. ICS 
% IRN 

id. m 

//. /A/V 


'Ratt/C*. f SERVO /hSPEAtBlT 
{PSa) alaftez Module electrical mEtr-tCE s^nr 
Ud -Ufa- A ~7 /Nt/i/.vS' jcE L/L-l ei) -/A a u¥ PTT/. cl . 

" /Ml) -AOT-MVS - P7A /A/S7A-LLAT/DA/ " 6 SUEEti\ 

US-1S6-/tWAA-e. AbA/NTE /cD L/D-2&>-/<M¥ REV A 

" Mv-A6T- MB-PTA ///stall 4 T/d/v “ / sestet) 

M/ril- dll *$-¥/& PEU A ''/ATEF/oZ CJ6Ef/A/6 

PERFORM//CE CR/teR/A Cat s*£ZTi) 

MHdt'OlZl'T-XIL X&A "i>t//DA/tc£ $ A/AV/bA-T/M . 
Electrical /A/PUf POA/bR T5U)ck jl MITMA Ol JALEnj 
6,1 9^ AC A//VCT /CD A1//S/-4/ISO'HO REVS 
"CMC ELECTRICAL ///TERRACE" (> S/+EE 

oz¥i agjw/pt rd m/- <M?$-¥/t "me */op . 

L1GH T/A/Cr FO/VCT! d/ZRL PeRFOFiiAAi/lL K 

CR/TrP l A SPiErfl 

02El 4CM/VST Jcp m/-)S/-?¥-¥!¥ Pet/ c 

'kdMEHc lA-tjRE, MRK/A/&C 4 CouR Cl Mtarft 


tour mo , 3G?9Z 








APOLLO GUIDANCE AND NAVIGATION 
TECHNICAL DATA RELEASE OR REVISION 


*G_2_OF_JL 


TDRR NO. .37/7/ 


nnc or owo /doc 

Spacecraft Installation List - Block II 


OOC NO. 

2014999 


non 

BT 


OCSCBIFTION Of CMANOIS 


4. 

Add new FIND 

as follows: 


Equip. 

FIND 


Qty 

Nomenclature or .Description 

Remarks 

Code 

No. 


1 

G&N TVC ALT Test 

See Note 11 

55 

160 


5. In FIND No. 160 - Add P/N "1026209 Rev-" for G&N System 206(-06l). 

6. FIND No. 140 - Change P/N "1026516 Rev. C" to "IO26516 Rev. K" for G&N 
System 208(-08l). 

7. FIND No. l4l - Change P/N "1026517 Rev. C" to "1026517 Rev. D" for G&N 
System 208(-08l). 

8. FIND No. 4 - Change P/N "2021104-041" to"2021108-021" for G&N 
System 206(-06l). 

9. Add the following information for FIND No’s. 46 and 47: 



Nomenclature or 


Equip. 

FIND 

Qty 

Description 

Remarks 

Code 

No. 

1 

SCT LER Eyepiece 

High Density Filter 
Assy. 


65 

47 

1 

SCT STD Eyepiece 

High Density Filter 
Assy. 


65 

46 


Tt-rrm ha a "r >/w oai orv«;f _n«;i > on£( .nZl > 

and 208(-081) through 222(-22l). 

11. FIND No. 47 - Add "P/N 2012816-000" for G&N Systems 205(-05l), 206(-06l), 
and 208(-08l) through 222(-22l). 









TMfll 


\ 


) '. 


AROLLO GUIDANCE ANO NAVIGATION 
TECHNICAL DATA RELEASE OR REVISION 


EG 2 OF 2 

TDRR NO. 37/73- 


nnc or owo/ooc. 

DOC NO. 




rtoM 

TO 

Spacecraft Installation List - LEM 

6014999 

3C 

BD 


ocscairnoN or chamois 


5. 

Qty. 

l 

6 . 


Add FIND No. 160 as follows: 

Equip. 

Nomenclature or Description Remarks Code 

LM SAMOD (CDU OPCHK) See Note 8 55 

Add part numbers for G&N systems 606 (-061) and 609 (-091) 
as follows: 


FIND 

No. 

160 


FIND 

FIND 

FIND 

FIND 

FIND 

FIND 

FIND 

FIND 

FIND 

FIND 

FIND 

FIND 

FIND 


No. 130 
No. 147 • 
No. 148 • 
No. 149 • 
No. 150* 
No. 151 ■ 
No. 153 ■ 
No. 154 ■ 
No. 155 ■ 
No. 156- 
No. 157 ■ 
No, 158 ■ 
No. 160 ■ 


Add P/N 
Add P/N 
Add P/N 
Add P/N 
Add P/N 
Add P/N 
Add P/N 
Add P/N 
Add P/N 
Add P/N 
Add P/N 
Add P/N 
Add P/N 


”1026214 

”1026222 

”1026221 

”1026210 

”1026211 

”1026212 

”1026216 

”1026217 

”1026218 

”1026219 

”1026220 

”1026213 

”1026215 


Rev-” 

Rev-” 

Rev-" 

Rev-” 

Rev-" 

Rev-" 

Rev.-” 

Rev- " 

Rev-” 

Rev-" 

Rev-” 

Rev-" 

Rev-” 


7. 


FIND No. 147 - Change Nomenclature or description 
From: ”RCS C & N I/F” 

To: ”RCS C & W I/F” 


TOUR NO.JLZiZik 


I 








A POLIO GUIDANCE AND NAVIGATION 

TECHNICAL DATA RELEASE OR REVISION £ ~3oC<P9 


TDRR NQ. 3 7/ 8! 


FORM 83-4026 P2 U-66) 


TITLE OP OWG/OOC. 

DOC NO DASH NO. 


p. £. £>S/Yy ,£>UJ 6-/V0-ttoWf 

S>s. ?«C3<>9 f 




DESCRIPTION OP CHANGES 




///<°»r 

sT? //ySvf- 
/*/// 

i! 

! 


o 

/ 

66 

6* 


J~Z /4/vQ 
SZ A/*o 

/6 

A3 

-- 


I 


Ctf^A/E &&&* JZ/ y 

psut/seystfAU. /*/ /?aro&&wce us/th S&ee/r/cATioto /**> */?■, 

rve /4ss&fmety S//4H- ps r ra .?$> as-^s,*. * 

Jj-* 6SAfSSsU.. Pf£'/ a AeArkrA/^aS 0S//i/&£)r T/QAU gS'/A/ ACt0#&9Me* 
U//TM ?/O£&S?C40aA/ A/& /OOMulf, 7?*&s4SS<Pt»fffty S//AM- && 

S£sssc/e/*s4 r& **/>?/&.*' 


TDRR NO.. 

































APOUO GUIDANCE ANO NAVIGATION 
TECHNICAL DATA RELEASE OR REVISION 

FORM 58*4020 F8 (1*00) 



DESCRIPTION OP CHANOCS 









\ 


APOLLO GUIDANCE AND NAVIGATION 
TECHNICAL DATA RELEASE OR REVISION 


3*63? 


PG ^ OF 

TO** NQ. 3 7/38 


FORM 53-4026 P2 (1-66) 


TITLE OP DWG/DOC. 

DOC. NO. DASH NO. 


/4-£c osTfy ^sssm/3/y 

Xeo399y 


a 


DESCRIPTION OP CHANGES 

/4-VD /~d /V0/1P sMV-tCShr/O/vr Per//# Co'S 

I------r 


[ /yoT^ s*/*/>*/ep+r/o/s | 


rfS#* /o^3 //=■ /yt/&S 


/me# /Zy/Jj /* 
/7Z*9vS2j /£~j /<P 


/yto/i/r- v/£ur 

3. 4/06 /=//yo /vo 3 7 ouT 7v P//ya /vo _j f o. (■ # 41100 # 

c^N-ec'T /<y y-o/ve sc - 


/t/etFZ 


y. CM^#6/r a/ ore- /r/=&?+, "/-/& f-o V , oot/nti#*?7*z s/ 04 /i. . 

fiep/ecrst #ti*\£vci47veM ^ s/*>•**, W 5 -cx^ -os/jf-or/j <? 0 /vo/*o****oA 
S/¥AiM. Bop/eor " fa## “/*//rejr />es/ 77 o/y /// 0 / 04 . 74:0 •" n/ 1 ’ 77 //S 
-aq -04/ f - 06/ oavp/jop* 7?o/y SAOH4. /vo/rwci*rolQ<G 

4-S ZMotoA/, r///*-Oi/j -cf/j -or/ f -07/ COoSse/tPcS/G#??-? 0 <*s 

3>/'*?'Cd /PdTP^/O'C7" V*5Cd * ov 464"^/ s&o*S'/-r76*S. ~ 

3~. ,400 m t/tfE g-4-S Foetus" t/SE PS J-0/6om Poe- 06 1 i-o ■?, " 
££ 077 0/1/ c-c. 

6 . c (/*!V6iP/eep pzeo/H * -*•// <f -osz o/yoy *77 *-0 V/^-or^ -<%/ j-c?/ * 


TOR* NO. 


27/68 














APOLLO GUIDANCE AND NAVIGATION 

TECHNICAL DATA RELEASE OR REVISION £-306 9 


2-ck 2— 


FORM 63-4026 P2 U-ftS) 
TlTlt OP OWO/OOC. 


ton* No. 2>7J8f 


sfhfc, ps/r/ &ss&/ney 


z-oo 3?S2> 




OESCRI.TION OR CHANGES 


//an? y^ppu c,4t7o<v CM4/?r . 

3 . s$oa rd /=*// 6 U'S\ /vtswa; -09/S / *ffij.uA 8 +& 

/77//evss 0 sx , M 

S&C77J/V C-<Z. 

j/. CM4//SJZ. /ee**! * -09/ $ -OS/ jt -06/ 4 ,vi.y '* 

-OS//-0// " J ' 

T^/Foa/t-U/&UJ 

s ‘ ^ ' = '" a ' y °‘ s9 TZ&A'fi/to'jfZ&il 0**00* 

On-iaors //v .Po/y-e j-g* * 

/YorES 

/ ' 4 / '° rS 7** -04 -o*i - 09/ tO£7Ce**6Olt+T>0N S//*t-L 

Sf/^^s^Lr < L*-*rf.t? rVt ^T 5 -01/4-06/ Co/y&6o£ATKH 

^9/ J£?*T, P *»"»*"**”*”» * 7Z>* 7*e -o/i ^ 

c?/ c °#&&'G*T7C'/S/fru± eer^cr^/vom/E#CL*7u££ Sis 

Stf-OMAij —03/4-O&/ £OW& 6 Oj£/t 770 tf S&MC /?Jto ¥ A A/ A By 

P&S/77G/V /A/O'C/4-r&0 " ' 

*t 4 A r+ m-m. , . _ * u» *. 4 A> ^ _ _ 

/# /reus / ^ * s+* * a*xC'4±f'l~ /o So/6 03? 


TDRR NO. 37 /$? 






APOUO GUIDANCE AND NAVIGATION 
TECHNICAL DATA RELEASE OR REVISION 

FORM 83-4026 Pa U-RS) 

TlTtE OP D WO/DOC. 

A6-C £>S/ry 


DESCRIPTION OP CHANGES 


PG OF - 

/£- 3t>6 to** no. 37/ 10 


DOC. NO. DASH NO. 

REVISION ] 

SLOO 39?S- 

PROM 

/t 

B 


IONI 


/Vane/*/>/%/CA-na/v c///ner 

3. C# A/0/7rS /Oflfit/C* */* fat# 04S# **'s -o/y /W- 09/ 

f/him * / /fades/ 3 , /}//osJ~ *721 ' U; *. 

4, 7*0/) 04S/S/90 '-0?/*’ A'OSBS yt/A/JC+3/fa "/ /&/?<//1 //;faro/<if 




^ r ta/y7~ i//£HS 

3- /4Ct/> fa'T/D A/0 96 SAiioOf/ (?4txooT 72 fas*VO /*'£*• 9/ ffl/UoO// 

Cfa/4-oorS /A/ 20 A/e 3 ~c" 

ASo 7 FS 

7* /too r* A/on? ? *ps zo/toj? /=*# -*9/" 

tl C/64A/&E //V /Ten? /fP&M **f/VSosUVn47t>l*S 4 7~B * /4/Sc/£/7Z)eS * 

% CP4M6-& /Vor& sr~ttoAi ■' J7/^ -oa/s-da/^yj-oSJ 4-0 ?/ 
/ , u/vP : /0’04**+¥*>M ±/+«^^P**?cT/* AS0A90#c+/*nc*t&sis S#&uV. -C6/ 

4~oy co*fa//.o&*faOM S//SH.L Stepper/>&•'/»{S}’MtT,a/r/**//-***■*'’ 

73 *7/44f -0S/-0AI, -03/ -09j -or/ -07/ ?—o9/ COA/faS/U4tA770US SMO/A ££fat&r 
4 A/O/*t0SVC/47VA?£‘ S/Som//, 77/fa —06/j/ -of-/ COAfatS-uit A7)i9 S//4H. 

&EFS-&cr ’f£a * ////fey flaSs/70A/ /*/a'/A/w/>* 

/ a > AOO 7D//efF/f AS faai/ou/s l> /ts £ -09/fos///6c4&f/?o/v s'//asl 
F/ n/3/r //SKAras//'/><'^ )e/ / o///=)/>/> //o.93-" 


to** no.3 7/^0 
















































AGC DSK.Y 


2005954 


























APOUO GUIDANCE AND NAVIGATION 
TECHNICAL DATA RELEASE OR REVISION 


TDRR NO. 


Tine of owo/ooc. 

Spacecraft Instsllstion List - Block II 



oe?cti»noN of chamois 

3. Change/Add the following part numbers for G&N 202 (-021). 

* FIND Wo. 105 - Change "2012790-011" to "2012790-000" 

FIND No. 10 6 - Change "2012699-000" to "201?m-000" 

' FIND No. 107 - Chnage "2012^9-000"'to "2012793-000"' 

FIND No. jlQ6 -Change "2012667-000" to "2012775-000" 

FIND No. 110 - Add "10n787-000" 

4. Add the following part numbers for. G&N 210 (-101). 

FIND No. n - Add "202148V* • 

FIN’D No. 24 r Add "2021473" 

FIND No. 31 - Add "202l479-0n" 

5. FIND No. 2 - Change P/N "2003993-061" to "2003993-041" for G&N 218 (-l8l). 
6 : FEND No. 4 Delete P/N "2021111-041" from G&N 210 (-101). 

7. FIND No. 10 - Add P/N "20039T2-861, 1031, 881, -891, 9U, 921" for G&N 210 

(- 101 ). 

8 . Change/Add the following part lumbers for G&N 210 (-101). 

FIND No. 140 -Change "1026552 Rev. to "102b576 Rev. A" 

FIND. No. 141 - Change ”1026553 Rev. to "1026577 Rev. 

FIND No. 142 - Change "1026554 Rev. to "102b578 Rev. -" 

FIND No. 143 - Add "1026567 Rev.-" _ . 


9 . -Add new FIND as fonovs: 


Nomenclature or Description Remark; 


ALARMS & INTERRUPTS TEST 


See NOTE 11 


Add part number "1026251 Rev.-" for G&N 21Q (-101). 

10. FIND No. 143 - Change P/N "1026534 Rev. -" to "1026534 Rev. A" for G&N 209 
(-°9l). 


TOUR NO. 












APOUO GUIDANCE AND NAVIGATION 
TECHNICAL DATA RELEASE OK REVISION 


pc 2— o *_2 


tine or owo/ooc 

K-Start Tape Assembly 


ooc NO. 

See Below 


IBS2EDESH 



DijctirriON or chansi] 


ZONC 


DWG 1026703 F10L1300-K10535-0 LM FDAI TOT-ATT/ATT-ERR 

DWG 1026704 F10L1300-K10536-0 FWD-LAT/ALT-ALT RATE 

DWG 1026705 F10L1300-K10538-0 LGC SELF-TEST 

DWG 1026706 F10L1300-K10539-0 RCS C&W I/F 

DWG 1026708 F10L1300-K10546-0 LR DATA ACCURACY READ TEST 

DWG 1026707 F10L1300-K10545-0 ALARMS AND INTERRUPTS 

DWG 1026709 F10L1300-K10550-0 ALMS & INT TEST/RSTRT MON 

DWG 1026713 F10L1300-K10549-0 RR CDU I/F TEST 

















APOLLO GUIDANCE AND NAVIGATION 
TECHNICAL DATA RELEASE OR REVISION 




































APOllO GUIDANCE AND NAVIGATION 
TECHNICAL DATA RELEASE OR REVISION 


PC_Lof_2_ 

TDRR NO. 3£SV± 


TITLE OF DWG/DOC. 

SUBSYSTEM MODE TESTS 
<PRE VIBRATION) 


DESCRIPTION OF CHANGES 


JDC 16106 


FROM 

F 


2. Add the following after Step B. 29: 


29.a Set the CAGE switch on the CDU Shorting Connector to the TEST position. 

29. b Close the MG Cage Loop by pressing the MG DRIVE INHIBIT pushbutton 
on the Test Control panel. 


29. c Monitor the PAVM and record the total value of the MG torque motor 
voltage. 


29. d Open the MG Loop by pressing the MG DRIVE INHIBIT pushbutton. 
3. Add the following after Step B. 38: 


38. a Set the CAGE switch on the CDU Shorting Connector to the TEST positioi. 

38. b Close the IG Cage Loop by pressing the IG DRIVE INHIBIT pushbutton 
on the Test Control panel. 

38. c Monitor the PAVM and record the total value of the IG torque motor 
voltage. 


38. d Open the IG Loop by pressing the IG DRIVE INHIBIT pushbutton. 

38. e Set the CAGE switch on the CDU Shorting Connector to the NORMAL 
position. 


4. Add the following steps to the data sheets in the appropriate positions. 



TDRR N0. 3XSZ7 


















































































APOLLO GUIDANCE AND NAVIGATION 
TECHNICAL DATA RELEASE OR REVISION 

FORM S3-4024 FI (!-•») 


£-3*6 9? 


TITLI OF DWO/OOC. 

/4(SC OS Ay OorktHe pto^/AtA 

H3H9SBM! 


MIT CNOINCIR 

B AZs4Li- 

SVSTCM OR SUSSTSTCM 

S4-<K- O’kuT 

■ZhSHBS fl 


PG I Of ^ 

TDRR NQ. 37A? f 


ib™ 


FROM 

2 |<2- 


□ INITIAL RCLCASC 
yi RCVlSlON 

0 NON-INTRRCHANOCARlR RCPLACCMCNT 


OCSCRIFTION OF CNANOIt 

J/#res 


Bg TOtR ONIV 
0 TORS A DOCUMCNT 

ft «.«-o 2 H_ 


DOC NO. OARN NO. 

ZCC2J£~6 


TVF* OF DOC 

OA 


MASTCR DOCUMCNT LOCATION 

0 MlT/ll gj RAVTHCON 

0 AC SFARK 0 KOLLSMAN 
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TITie OF DWG/ ooc. 

FIRST TIME TURN-ON OF INERTIAL 
SUBSYSTEM (ISS) POWER 

DESCRIPTION OF CHANGES 


OOC NO. 

euezej 


FROM 


JDC 14033 
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ZONE 


25. b Press the G/N Power A bus/G/N Power B bus pushbutton until the 
G/N Power A bus indicator is lighted. 

25. c Press the ISS standby pushbutton. 

25. d Observe the temperature monitor control panel and insure that the PSA 
heater power lamp is lighted. 

5. Add step 2a as follows: 

2. a Monitor the PTC interlock signal on the DVM by setting the CROSSBAR 
CONTROL to 100. Insure that this discrete changes from OFF to ON 
(0+5 VDC to 28.3+3 VDC) when the IMU Standby Power is applied in 
. Step A3. 

6. Add the following steps after Step A. 35: 

35. a Monitor the Blower Telemetry Discrete on the DVM by setting the 
CROSSBAR CONTROL to 199 and connecting the Buffered Probes on 
TPA 2 to TB 4-20 high and TB 5-33 low. Insure that this discrete is not 
present ( 0 + 5 V RMS). 

35. b Monitor the Hearer Telemetry Discrete on the DVM by setting the 
CROSSBAR CONTROL to 299 and connecting the Direct Probes on 
TPA 2 to TB 4-21 high and TB 5-22 low. Insure that this discrete is 
cycling on and off (28 + 3 VDC and 0 + 5 VDC). 

35. c Repeat Step A. 27. 

7. Add the following after Step 61. Renumber present Step 62 to 65. 

62. Monitor and record the in-phase component of the IG Servo Error by 
setting the CROSSBAR CONTROL to 199 and connecting the buffered 
probes on TPA #2 to TB5) -32 high and TB 5-40 low. 

63. Monitor and record the in-phase component of the MG Servo Error 

by setting the CROSSBAR CONTROL to 199 and connecting the buffered 
probes on TPA #2 to TB 5-41 high and TB 5-40 low. 
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64. Monitor and record the in-phase component of the OG Servo Error by 
setting the CROSSBAR CONTROL to 199 and connecting the buffered 
' probes on TPA #2 to TB 5-31 high and TB 5-40 low. 


8. Add the following to the data sheet: 
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SUBSYSTEM: Apollo Guidance Computer_ 


B. PROCEDURE (Cont'd) 


ASSY: 


_ * • •. 

/*3lT Verify that each DSKY has been tested with the DSKY test X 
station per PS 2003994awithout any indication of failure. ) 
Stamp data sheet. L p $XotCoV AS . 


*2. Verify that DSKY modules were inspected for mechanical 
defects during assembly. Stamp data sheet._ 


.c, 


^*3/^Verify test results from PS 2003994,*are included in data 

package. * L OCRS A* ARM ( AOLF 


•NOTE* Steps 1, .2 & 3 are to be performed prior to Vibration Tests 
♦•Step 4 is to be performed after Thermal Tests. 


PA6I#3jOE TDRRfti^ 


^MIS 15 A REPRODOOBC? 

... YJf h ORAWityQ / 
W?A wetm or 
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uon: D5KY TEST DATA •: 

0f393 REV: (&> PAGE 3 OF 3 

SUBSYSTEM: Apollo Guidance Computer 

ASSY: 

. B. PROCEDURE 



**4./ Measure ond : 
^ PS 200399^ 

^~^a. Actual 


ond record the following data per the requirements of 

Q£ PlXo/tCUtt /(K/lpfiHCABLE 

Actual and average intensity of the following six (6) 
segments oh each DSKY: 


. . FROG * > . *** ’ 

• . NOUN ‘ • 

* ‘ VERB 

3 Horizontal Bars 

b. Intensity of COMP ACT! segment on each DSKY. . 

•• «• Actual and average intensity of the six (6) segments of the * 
left PROG character positions on each DSKY. These segments 
• ' are: 

• ?2J • _ ■- ■' ' • : 

71P ‘ • ■ 

v . < * 22K : . 

16b * 

. 3 ^K “ • . * 

3U 

d. Actual and average intensity of all key E.L. 's on each DSKY. 

e. Actual and average intensity of all alarm segieitB^^V^ CUfttep/r' 


- • « - . . 
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4 1964 
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TDBA14046 

MC 25-110 


HOV 


i 

1 


JCARPENTER #49 
High Permeability - Rotor Grade 
(Carpenter Steel Co.) 


ELECTRICAL SPECS. 


Heat Treatment 


MC 25-104 


MAGNETIC LIMITS 


ITEM 

.006 



.014 

Core Loss Data 

800 C. P. S., 6 Kilogauss 

LAMS 

CORES 



LAMS 

CORES 



■ 

■ 



Core Loss (W/lb.) 

% Hysteresis Loss 
% Eddy Current Loss 

2.4 

40 

60 

3.9 

35 

65 

■ 

■ 

5.3 

38 

62 

9.0 

20 

80 

Hysteresis Loop 

Data, 10 C. P. S. -60 C. P. S. 




■ 



H Set (Oersteds) 

.3 

.5 


— 

. 3 



9.5 

5. 8 



9. 5 


u Max. 





Einmuj 


?o Br 

^0 

^70 





%Hc 

40 

40 



50 



Notes 


1 . 


2 , 


Test Method ! 

a. Core loss data obtained by measuring the voltage applied to and current 
into a primary winding on the sample,and multiplying by the cosine of 
the angle between them, minus the primary copper loss. (Flux density 
having been set by voltage induced in a secondary winding.) Power 
supply must be a voltage source. 

b. Hysteresis loop data obtained by sampling current into primary winding 
and displaying it on "X" axis of a calibrated "X-Y" recorder and by 
integrating the induced secondary voltage and displaying it on "Y" 

axis of recorder. 


The values of sample area, volume, length, density and stacking factor 
used in above methods are calculated values based on lamination geometry 
and standard assumptions. (Speciiied by MIT) 

Carpenter #49 is extremely magnetostrictive and great care must be 
exercised in all mechanical operations performed on it. (Especially surface 

***”*> Ref. ABC-2 569-A 
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CAMBRIDGE. MASS. 

by: D. P. Mason 

DATE: July 9, 1963 


NOV 4 1964 


IL2T 


MC 25-112 


JMU-METAL 

No. 2 Temper for Punching 
(Allegheny Ludlum Steel Corp. \ 


Heat Treatment. 


.MC 25-105 


MAGNETIC LIMITS 



ITEM 

.006 

.014 



LAMS* 

CORES 

LAMS 

CORES* 

Core Loss Data 

800 C. P. S., 2.5 Kilogauss 

- 

- 

- 

- 


Core Loss (W/lb) 

.35 

.50 




% Hysteresis Loss 

40 

40 





60 

60 



Hystex 

Data, 

*esis Loop 

10 C.P.S. -60 C.P.S. 

- 

■ - 

- 

- . 


H Set (Oersteds) 

.3 

.3 




B Min. (Kilogauss) 

5.0 

3.8 




B Max. ( M ) 

6.0 

5.1 




/li Max. 

80xl0 3 

55xl0 3 




% Br 

73 

73 




% He 

23 

26 




MISC. 


♦(Bonded & Ground) 


Ref. ABC - 2570 
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INSTRUMENTATION LABORATORY 
MASSACHUSETTS INSTITUTE OF TECHNOLO0Y 
CAMBRIDGE. MASS. 

prepared by: David P. Mason 
OATE: January 3, 1962 


M. C. #25-104 


HEAT TREATMENT PROCEDURE 
for 

CARPENTER NO. 49 LAMINATIONS 

L. Degrease laminations. 

2. Coat laminations with a slurry made of magnesium-oxide and is 
opropylalcohol with liquid detergent added to maintain suspension. 

3. Stack coated laminations, with poles aligned on a bolt or fixture 
and tighten hand tight. 

4. Heat laminations to a temperature of 2100 degrees F plus or minus 
20 degrees F in an atmosphere of hydrogen having a dew point of 
minus 60 degrees F. Hydrogen should flow continually over stack 

5. Maintain temperature 4 hours. 

6. Cool laminations to room temperature at a rate of 100-200 degrees F 
per hour. (In hydrogen atmosphere) 

7. Unstack laminations and rinse in a 20% solution of boiling acetic acid. 
(Do not brush or stone laminations - Use great care to avoid bending.) 

8. Rinse laminations in hot tap water. 

9. Rinse laminations in alcohol and air dry. 


Ref. ABC-2520 
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BA 


HEAT TREATMENT PROCEDURE FOR BERYLLIUM 


BA 


This specification covers the heat treatment procedure to be followed 
in order to stress relieve beryllium after rough machining. 


C 


00 CO 
CO CO 



PROCEDURE 

1. Rough machine to within approximately 0.(910" of final dimensions. 

2. Stress relieve in an inert atmosphere at 1450°F ± 25°F for 1 hour 
plus 1 hour for each inch or fraction thereof over 1 inch of cross 
section or diameter. Cool to 700°F at a rate not to exceed 100°/hour 
in an inert atmosphere. Cool to room temperature in still air. 

3. Cycle 5 times from -100°F to +200°F as outlined below: 

(a) 1/2 hour at-100°F. 

(b) 1/2 hour at room temp. 

(c) 1/2 hour at +200°F. 

4. Finish machine. 


am "%«* 
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Annealing of Mu-Metal 


A. Preparation of Part to be Annealed. 

1. Perform all mechanical operations on part before annealing. 

2. Degrease part in trichlorethylene or similar solvent. 

3. Prepare fused Magnesia, type -214, 46 mesh size (Norton Co. 
Refractories Div. , Worcester, Mass.) By heating to 2200 F. 
for 2 hrs. in a vacuum furnace to remove any residual volatiles. 

4. Place part in a tray and cover it with fused Magnesia. Tamp 
lightly to fill any voids that might occur. 

B. Heat Treatment. 

1. Anneal in a vacuum furnace* 2050°F ± 10°F For 4 Hours, Furnace 
cool to 1100°F. at a rate not to exceed 150°F. per hour. Cool 
to 600°F. at a rate no greater than 220°F. per hour. Air 
cool to room temperature. 

Ol 


> 

<D 


* Pure dry Hydrogen atmosphere may be substituted. 
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Heat Treatment Procedure 



Mumetal Laminations 


1. Degrease laminations. 

2. Coat the laminations with a slurry consisting of 3 parts by weight of ;, G0 *?k- 
of 900 mesh alundum and 7 parts by weight of anhydrous alcohol. 

3. Stack coated laminations with poles aligned on a bolt or fixture and 
tighten hand tight. 

4. Heat stacked laminations to a temperature of 2150 degrees F plus or 
minus 20 degrees F in an atmosphere of hydrogen having a dew point 
of minus 60 degrees F. Hydrogen should flow continually over stack. 

5. Maintain temperature 4 hours. 

6. Furnace cool laminations to 1100°F at a maximum rate of 100°F per hour. 

7. Furnace cool laminations to room temperature. 

8. Unstack laminations and rinse in varsol, brushing lightly with a nylon 
brush. Repeat until all residue is removed. 

9. Rinse laminations in cold water. 

10. Rinse laminations in Acetone and air dry. 


TDRR 14 0 4 6 NOV 4 1964 
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Heat Treatment Procedure 


Mumetal Laminations 


1. Degrease laminations. 

2. Coat the laminations with a slurry consisting of 3 parts by weight of ?0C 
of 900 mesh alundum and 7 parts by weight of anhydrous alcohol. 

3. Stack coated laminations with poles aligned on a bolt or fixture and 
tighten hand tight. 

4. Heat stacked laminations to a temperature of 2150 degrees F plus or 
minus 20 degrees F in an atmosphere of hydrogen having a dew point 
of minus 60 degrees F. Hydrogen should flow continually over stack. 

5. Maintain temperature 4 hours. 

6. Furnace cool laminations to 1100°F at a maximum rate of 100°F per hour. 

7. Furnace cool laminations to room temperature. 

8. Unstack laminations and rinse in varsol, brushing lightly with a nylon 
brush. Repeat until all residue is removed. 

9. Rinse laminations in cold water. 

10. Rinse laminations in Acetone and air dry. 
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ABC-153-D 


Explanation: 

1. Steps one and two should form all austenite. 

2. Step three insures that a maximum of austenite, * 1), will 
transform into martensite. 

3. Step four helps transform the remaining austenite into martensite. 
If the tempering is not done shortly after quenching, it is more 
difficult to change the austenite into martensite. 


ftii,- -t, /, 


iesameo by: H. L. Watson 
w** September 24, 1962 


M.C. 25-107 


HARDENING PROCEDURE FOR 3 1/2 per cent CHROME 
STEEL (SIMONDS #73) HYSTERESIS RINGS 


Procedure: 

1. Heat to between 1550°F. and 1575°F. 

2. Hold temperature for at least 30 minutes. 

3. Quench in oil. The material should be as near as possible to oven 
temperature, when it enters the oil. 

4. Temper at 410 # F for 4 hours. The tempering should be started within 
2 hours after the quench in oil. 
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PROCESS SPECIFICATION FOR PLATING & HEAT TREATING HEMISPHERE BORES 


MASKING - Clean the parts to be masked using a trichlorethylene vapor 
degreaser. Mask the part with Jones Chemical Milling Mask #1-300. 
Apply a minimum of four coats at fifteen to twenty-four hours before 
proceeding further. Trim masking from the areas to be plated using 
a sharp razon blade or other suitable instrument. 

CLEANING _ Cathodically clean the parts in a Potassium Hydroxide 
solution having the following characteristics: 

a. Concentration - 50. 0 ± 0. 5 gm/liter 

b. Temperature - Room 

c. Time - 5 ± 1 min. 

d. Anodes - Stainless Steel (300 series) 

e. Current Density - 0. 5 ± 0. 25 amp/in2 

f. Agitation - Moderate 

Thoroughly rinse with agitation in cold water. 

ETCHING - A no die ally etch the parts in a solution consisting of equal 
volumns of 85% Phosphoric Acid and deionized water plus 10 cc/liter of 
.' Hydrochloric Acid under the following conditions: 

a. Temperature - Room 

b. Current Density - 0. 5+ 0. 25 amp/in^ 

c. Anodes - Nickel 

d. Time - 1 min. ±10 sec. 


5. PLATING - Nickel plate the parts by immersing with agitation in a bath 
having the following composition and conditions: 

a. Nickel Sulfate - 17. 1 ± 0.1 gm/liter 

b. Sodium Hypophosphite - 14. 0 ± 0.1 gm/liter 

c. Acetic Acid - 12 ± 1 ml/liter 

d. MolybdicAcid - Ref: Graph, F. M. 10,019 

e. p H . 5.2 - 5. 5 * 

f. Temperature - 185 - 195°F 

♦Adjust with Sodium Hydroxide. 

This bath plates at a rate of 0. 0005 to 0. 0007 in/hr. requiring about 
eight hours for a 0. 005 to 0. 006 in. thickness. After plating is completed, 
remove the parts and rinse in cold water. 

6. MASK REMOVAL - Remove the mask by peeling and immersion in Acetone. 
Air dry* 

7. STRESS RELIEF - Relieve stresses by oven baking at 350° ± 10°F for 
three hours. 

8. HARDENING - Harden the plating by heat treating in an Argon atmosphere 
at 750° ± 10°F for one hour (after the part has reached temperature) and 
air cool. Hardness shall be 62 RC minimum. 


This MC specification consists of page 1 
to_and 1 to 2 inclusive. 


Rinse with agitation in cold water. Immerse and agitate the parts in an 
aqueous solution containing 100 ± 1 gm/ liter of Ammonium Sulfate and 
50. 0 ± 0. 5 cc/liter of concentrated Sulfuric Acid at room temperature for 
one minute ±10 sec. Rinse in cold water with agitation for a minimum of 
thirty seconds and then in deionized water with agitation for a minimum of 
thirty seconds. 

STRIKING Copper strike the parts by immersion with agitation for 
5 ± 1 min. in a bath having the following characteristics: 

a. Copper Cyanide - 5. 5 - 8. 5 oz/gal. 

b. Free Sodium Cyanide - 1.0 - 2.0 oz/gal. 

c. Potassium Hydroxide - 1. 2 ± 0.1 oz/gal. 

d. pH - 12.8 - 13.3 

e. Temperature - 130° - 140°F 

f. Current Density - 20-30 amp/ft^ 
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INSTRUMENTATION LABORATORY 
ACHUEETTS INSTITUTE OF TECHNOLOGY 
CAMBRI06E. MASS. 

mb bv: C* J. Cormier 

March 6, 1965 


Cementing Process * 

LCA-9 Resin with BA-5 Activator 

Reference: Bacon Industries Inc; Watertown, Mass. % 


1. Mixing Adhesive: 

1.1. Weigh out 25 grams of LCA-9 resin in a 2 ounce 
glass jar. 

Note: If the resin appears hard or lumpy, heat in a 

200°F oven for approximately 1 1/2 hours, then v 
thoroughly stir contents. Allow to return to 
ambient temperature before proceeding to next 
step.. 

1.2. Add 1.1 grams of BA-5 activator. Stir mixture 

' thoroughly, using a metal stirrer (spatula or equivalent), 
until all the activator is completely blended with the 
resin. When this is accomplished the mixture will be 
a uniform light green color throughout with no evidence 
of streaks. 

2. Part Preparation: 

2.1. Parts to be sealed or bonded should be thoroughly 

: cleaned by prescribed methods and pre heated to 
r v 170±10°F for approximately 1/2 hour prior to 
! application of adhesive. 

3. Cure: 

3.1. General Usage: 200±5°F for 2 hours*15 min., -Or min. 

3.2. Float Assemblies: 18(fcfc5°F for 2 1/2 hours+15 min., -0 min. 

4. Shelf Life : 

4.1. Bulk .Resin:- 6 months khenatpre^w^eited at £<PF maximum. 

4.2. Freshly Mixed: 


4. 2.1. 90 minutes maximum at 70±5°F. 


*. ’ " <*tmm *''*.. 
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MC 25 - 302 



4.2.2. 30 days from date of mixing when stored in 
suitable containers at - 40°F or less. 


4.2. 3. 6 months maximum at -7Q±10°F when 

purchased and stored in units of 3CC metal 
Freeze Pak tubes. 


4. 2. 3.1. Units may be refrozen if exposure 
to room temperature does not 
exceed 1/2 hour. 

4. 2.3. 2. Refrozen units may be used only 
for non-sealing applications. 


5. Design: 

5.1. A fresh batch of adhesive shall be used in all bonding 
applications except as stated in 4.2. 3. 

5.2. Adhesive must be stored in sealed containers if 
dry ice is used to maintain storage temperature. 



IL 27 






























CEMENTING PROCESS 
LCA- 4 ADHESIVE WITH ACTIVATOR BA-5 

1. Parts to be sealed or joined should be thoroughly cleaned by pre¬ 
scribed methods and preheated to 125°F. ± 5°F. 

2. Weight out, in a 2-ounce glass jar, 100 Pbw of LCA - 4 and mix 
thoroughly. Add 4. 5 Pbw of BA - 5 and mix thoroughly. 

3. Part should be held at 125°F. during application of adhesive. 

4. Cure 

Initial: 125°F. for 1 hour minimum 

Final: 140°F. for 2 houraifc5 minutes and 160°F. for 2 hours ± 5 minutes. 
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INSTRUMENTATION LABORATORY 
MASSACHUSETTS INSTITUTE OP TECHNOLOSV 


prepared by: David N. Kupelian 


MC 25-507 


I. Microsyn Potting 

11. Insert the forming gasket (A-112983), the inlet pipe (A-122133), 
and the outlet pipe (A-110488) into the top mold plate (B-112982). 

2. Insert the two fill hole plugs (A-113298) into the end housing from 
the bellows side. Using depth micrometers, measure the depth 
from the edge of the end housing down to the inner end of the 
teflon plugs. This depth is .420" max. Remove the plugs and 
trim if necessary. 

3. Using an artist's brush, coat the O. D. of the end housing and 

the O. D. of the bottom mold plate with DC-20 or RAM 225 release. 

4. Assemble the end housing to the top plate, lining up the buttons 
and orifices. Reinsert the two fill hole plugs. Assemble the 
bottom plate. 

5. Holding the mold assembly together, position teflon gasket 
A-110491 on the bottom mold plate, then slide inner housing 
B-115779 down over the outlet pipe and pick up the guide pin. 

6 . Tip the outer housing C-l 10736 at a comforable angle and 
insert mold-inner housing assembly positioning the piston bore 
next to the thermoswitch. 

7. Place potting mold upright. 

8 . Assemble top coverplate. 

9. Assemble teflon gasket and outlet orifice to inner housing. 

10 . Assemble piston assembly onto mold. Adjust yoke screws so 
that piston "0" ring just enters inner housing bore. 

11. Weigh out 90 grams (min.) of P-14 compound (SCD 2021535). 
Rubber gloves should be worn during all handling of compound 
and activator. Place in oven and heat to 212°F until fluid. 
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•v: David N. Kupelian 


MC 25-507 


12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 
21 . 
22 . 

23. 

24. 

25. 

26. 


Connect .mold heaters to 110 volts. (Allow to heat at same time ai 
compound. ) 

Connect overflow assembly (1 oz. jar, stopper) to potting mold. 

Check tightness of mold by pulling vacuum down to 3000 microns. 

Weigh out 2. 8 grams of activator (P-14, part P). (32. 2 to 1 of 
P-14 compound to activator. 

Remove compound from oven and add activator. Mix very 
thoroughly with stirring rod under ventilation hood for one minute. 
(Fumes generated are toxic.) Then place in vacuum oven until 
initial frothing disappears - approx. 5 minutes. 

Remove piston assembly from mold and pour in compound. 

Replace piston. 

Connect overflow jar to vacuum pump. Pinch vacuum hose with 
a clamp. 

Turn mold upside down on fixture, and remove clamp. 

Degas 3 minutes, until vacuum levels out at about 1000 microns. 

Return mold to right-side-up position. Continue degassing. 

Take up on yoke screws slowly, allowing the piston to force the 
compound into the end housing and into the overflow jar. (Use 
two Spintite wrenches.) 

Allow approx. 3/16 inch of compound to enter overflow jar. 

Stop vacuum pump and release vacuum. 

Take up another turn or two on the yoke screws. 

Remove overflow assembly from outlet orifice. Quickly screw 
outlet orifice cap in place, pull down snugly. 

Take up on yoke screws until loading spring is compressed to 
its solid height. 
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27. Allow to cure at least four hours at 160°F. (Thermoswitch setting 
in mold.) 

28. Discard overflow Jar and mixing container. 

29. Clean copper fittings. (Blow out potting compound from copper 
tubes with an air hose.) Store in a jar of Cobehn solvent. 

30. After curing, disassemble mold carefully. 

31. Clean all parts of mold and store. Do not use solvents on teflon 
coated mold parts. 

32. Make resistance measurements and Hi-pot. Record on MC 25-858. 

33 . Final cure and temperature cycle per MC 25-858. 
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Maximum input current: 130 ma. 
Torque Sensitivity: or to T c 

Air gap: . 010 inch. 


* .6 dyne-cm/ma^ 


Primary 

Torquing 

Winding 


T(+) 

T(-) 

400 

200 

200 

#38 AWG 

#38 AWG 


92 ohms 

92 ohms 

92 ohms 

47 mh. 

27 mh. 



Turns per coil: 400 200 200 

Wire size: #38 AWG #38 AWG 

D. C. Resistance 92 ohms 92 ohms 92 o 

at 135°F: 

Inductance: 47 mh. 27 mh. 

Reset Winding: Impedance at 3200 cps 61 + j67 ohms 
Max. input current 80 ma. 

Residual magnetic torque 

.01 dyne-cm. max at 45 ma, 3200 cps. 

Bias Compensation Winding: 6 turns #38 AWG on pole #9 

DC Resistance . 6 ohms 
Torque sensitivity with reset 
winding 5. 8 X 10 ^ dc/ma^ 
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F. Ma, 
1 


agnetic Suspension 

1. Type: T.I. S. - .750 - 4A - Tapered 20° included angle. 

2. Frequency: 3200 cps. 

3. Input Voltage: 4.0 V. 

4. Current: 83 ma. 

5. Damping Resistor: 7.0 ohms per gyro. 

6 . Working Capacitor: 0.055 ufd. nominal. 

7. Air Gap: .003 inch 

8 . Impedance/coil pair: 106 + jl020 ohms 
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9. Winding: 2. 5 Turns/coil #40 AWG 

10. Radial Stiffness: 6 gm/. 0001" Radial 
0.8 gm/.0001 M Axial 

G. Temperature Sensor 

1. Type: Thermistor 

2. Number/Gyro: 2 

3. Location in Unit: One in each End Housing suspended in fluid. 

4. Nominal D. C. Resistance at 135°F: 345 ohms/one. 

5. Operating Temperature: 135°F ± 2°F at the Thermistors. 
Damping Gap Temperature: 137°F±2°F. 

6 . Temperature Gradient: 6 ohms/°F/Thermistor. 

7. Stability: 1%. 

H. Shroud Jacket 

1. Functions: 

a) Provides Magnetic Shielding 

hi?) Provides a Vacuum Envelope for the Gyro. 

2. Material; Mu Metal Main Cover, Stainless Steel End Covers. 

I. Gyro Constants 


1. Time Constant 770 microseconds. 

C OA 

2. Angle In - Angle Out Sensitivity at 24, 000 rpm ( 7 ^—): . 942 

C OA 

3. Angle In - Voltage Out Sensitivity at 24,000 rpm 
(•S. X S^): 9.4 mv/mr. 

6 2 

4. Angular Momentum at 24, 000 rpm (H): .434 X 10 gm-cm /sec. 

5. Damping Coefficient (Cq A >: 475,000 d-cm/rad/sec. 

0 

6 . Float Output Axis Inertia (Iq A ): 367. 3 gm-cm . 


7. Signal Generator Sensitivity (S^): 10 mv/mr. 

8 . Gyro Pulse Scale Factor: —sx- rad/pulse at 3200 pps 

2 

J. Mechanical Characteristics 

1. Without Shroud 

a) Size: 2. 38 dia. X 3. 680 in. long. 

b) Weight: 1. 3 lb. 

c) Mounting: End Mounted 

d) Electrical Connections: 16 pins/end. 

2. With Shroud 

a) Size: 2.42 in. dia. X 3.750 in. long. 

b) Weight: 1. 55 lbs. 

c) Mounting: End Mounted. 

d) Electrical Connections: 16 pins/end. 

3. Prealigned 

a) Size: 2. 810 dia. X 5.10 in. long. 

b) Weight: 1.97 lbs. 

c) Mounting: End Mounted. 

d) Electrical Connections: 26 pin continental connector. 
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PROCEDURE FOR TESTING TG END HOUSING ASSEMBLY 
APOLLO n IRIG 


1.0 


2.0 


Preliminary 

1.1 Mount rotor and stator on an air bearing torque test fixture 
devicE.DRC-67-M-3 or equivalent. 

1 . 2 Provision shall be made for maintaining the stator assembly 
at 135° ± 5% F during testing. 

1. 3 Rotor ID run-out torque-summing member shall be 0. 00005" 

TIR max. 

1.4 Stator and rotor fixturing shall be such that the suspension 
air-gap can be adjusted. 

Magnetic Suspension 

2.1 2.1 Connect and excite the assembly per Fig. 1. 

2 . 2 Center the suspension radially by monitoring radial signals 

from transformers X and Y. 

2. 3 Center microsyn angularly by rotating for minimum E . 

2 . 4 Adjust axial height of stetor until I lags V, by 45° ± 1° 

m l J 


and 1 


m 


83 ± 6 ma. 


3.0 


2 . 5 Disable T CQmm . Measure and record suspension reaction 

torque. (0 ± 0. 3 dyne-cm) 

Torque Genecator 

3.1 Reconnect per Fig. 2 and adjust for null. 

3.2 Connect and excite per Fig. 3A and measure current-squared 
squared torque sensitivity. 

3. 3 Repeat per 3B. If -4- and — torque sensitivities are not equal, 

dummy direct torque summing member to a new angle. Check 
4* and — sensitivities until they are equal within 1%. 

Record sensitivities. During this test, check radial centering, 
but disable suspension while torque measurements are being made. 
3.4 Reconnect per Fig. 2. 

3. 5 Measure and record magnitude and relative phase of E at the 
angle found in 3. 3. This information will be used in Dry 
Centering Procedure MC 25-854. 
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3. 6 Place an indexing mark on the + or — axis.of the rotor. 

This information is used in Final Assembly Procedure MC 25-853, 
step 2. A. 5. 

4.0 Bias Winding 

4.1 Disable suspension and TG, zero all airbearing torque. 

4. 2 Measure and Record the torque sensitivity of the bias winding. 

Connect reset coil and bias winding in series. Excite with 20 
and 40 ma at 32000cpBS.r Average and record the torque sensitivity. 
Do not exceed 100 ma. 

5. 0 Residual Torque Test 

5.1 Use residual torque testing electronics dwg #D128144. 

5.3 Disable suspension and TG. Zero out all air bearing torques. 

5. 3 Apply 3 pulses to T+ winding. Read torque. 

5.4 Apply 3 pulses to T- winding. Read torque. Calculate the 
difference in torque readings. Record. 

5. 5 Apply 50 ma at 3200 cps to the reset winding and repeat 5. 3 and 
5. 4. Record A torque. 
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ASSEMBLY PROCEDURE FOR MICROSYN APOLLO II IRIG 


1.1 Assemble arbor A-104296 and coat with mold release. (DC 20 
or equivalent) 

1.2 Winding directions and number of turns are found on coil 
drawings. 

1. 3 Wind coil dry, except for layer of lens tissue painted with Epon 
828 on double-wound coil assembly between windings. 

1.4 Secure last lead. 

1. 5 Straighten leads and cut to length. 

1.6 Impregnate coils per MC-25-501. 

1. 7 Remove coils from arbors. 

1. 8 Inspect per print. 

1. 9 From a group of at least 50 coils, select one to use as the standard 
coil. Measure the percent impedance deviations (plus and minus) of 
the primary and secondary of all other coils relative to the standard. 

Compare coils in air at 10 kcps on a comparison bridge, selecting 
coils within a 1% span for a microsyn assembly (Fig £). 

1. 91 The double-wound coil A and B windings should be checked and 
impedance differences plotted A vs. B. (Fig 2). Selection of eight 
coils should be made in a 1% square. 


T. G. Microsyn Assembly 2021656 

2. 1 Wash stator core, printed circuit, and insulator by immersing 

in Methanol for 3 minutes and Freon for approximately 10 minutes 
in ultrasonic cleaner, 

2. 2 Bond insulator and printed circuit to Durafilm side of stator core 
with C-7. Use fixture C-127576, 

2. 3 Place Assy, in oven and cure at 150°F for 1 ^ Hours/ 1 / 2 . 

2. 4 Remove Assy, from fixture. 

2. 5 Place coils on stator core. Determine lead length and strip with 
X-Var. 

2. 6 Solder coil leads to pads using 60-40 solder and Kester 1571 flux. 

2. 7 Wash assembly in Methanol for 3 minutes and Freon for 10 
minutes in ultrasonic cleaner. 

2. 8 Check continuity, polarity, and insulation test 250VDC, 500 
megohms minimum. 

2: 9 Hold coils back with Durofilm coated Tru-Arc rings (A-82 8 75). 
Perform insulation check again. 
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2.10 Cement coils in position with C-7. Cover coil lead wires to pads 
with a thin coat of C-7. 

2.11 Place assembly in oven and cure at 212°F for 1 hour. 

2.12 Place tapered wooden sticks between coils 12 and 1 and between coils 
1 and 2 to support reset coil while winding. Repeat for the rest 

of the reset coil winding. Wind reset coils. 

2.13 Cut and form 0. 005 Spaldo paper to fit between coils 2 and 3, 5 and 6, 

8 and 9, and 1 and 12 to support winding. 

2.14 Check for continuity, polarity, and grounds. 

2.15 Remove one wooden stick at a time. Using thread, tie a slip 
knot around reset winding between coils where stick was removed 
and draw up to contain coil. Continue above procedure. 

Check 0.440. dimension*. C . 440 dim 3 ion. 

2.16 Solder reset leads to pads using 60-40 solder and Kester 1571 
flux. 

2.17 Wind bias coil on Pole #9 as shown in 2021656. Solder lead 
ends to pads using 60-40 and Kester J.571 flux. 

2.18 With an eyedropper flow Methyl Cellosolve over reset and £ 

bias coil. (Methyl cellosolve is used for solvent bonding. ) ^ 

2. 19 Place assembly in oven and cure at 212°F for 1/2 hour. 

2. 20 Remove assembly from oven, let cool, remove thread (see. 2.15) and 
Spaldo: papbr (see ‘2i l3)^4heil.Jwalsh''by immersing in Methanol for 3 
hiinutes andirfeon ior.ilO ntiimitee. in Ultrasonic cleaner. 

2.21 Check unit for continuity, size (0. 440 Dim), and insulation 
test. 250 volts DC500 megohms. 

2. 22 Weigh out 25 Grams of Silastic #881 (Dow Corning) and 1.0 Grams 
of Activator fttttl and mix tnorougmy. 

2. 23 With a suitable applicator, coat the I. D. of the Microsyn Stack 
between the poles and cure for 2 hours at 160 F or overnight 
at room temperature. 

2. 24 Store unit carefully for future use. 

3. 0 S. G. Microsyn Assembly 2021664 

Same as T. G. except omit steps 2. 12 through 2. 21. 
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ASSEMBLY PROCEDURE FOR SUSPENSION. Apm.tr> n TRIP. jj . 

- JW-v 

Core Winding Preparation •'- 

1.1 Assemble winding arbor B-82382 (2 parts) with suspension 1 

core ,-2021686. Be sure to assemble winding fixture so that i . 
winding arbor extension can be used if needed. | 

Suspension Core Winding * 

$ 

2. 1 Suspension can be hand wound or machine wound. & v 

j|<~ 

2.2 Winding direction, number of turns per pole, type, and size . i 

wire are given on 2021657. f 

2. 3 Coil pair ends shall conuteout on Small Dia. side of suspension » 

core * I 

2,4 Strip coil lead ends approximately 1 / 2 " from end. f 

2. 5 With an ohmmeter check each coil pair for grounding to core 
upon completion of winding. Identify Pole #1. 

2. 6 Determine pole-pair ends by continuity method and twist I 

individual coil pair ends together to keep separated. J 

2, 7 Measure coil-pair resistances with a Wheatstone Bridge. The 

four Resistance readings shall have a spread of 5% max. * 

It®, ; 

Forming 

3.1 Insert slot papers 2021584 in each slot. Use nonmetallic y 

instrument for forming. f|. 

3. 2 Trim sldt papers to approximate length as shown. ■* 

3. 3 Form coils by sliding forming fixtures over winding arbor ^ 

until forming fixture ends are flush with winding arbor ends. ‘ 

3. 4 Most units do not require forming but it is a good idea to run % ' 

through the steps anyway. fk ■ 

Lead out Wire Assembly f| ( 

4.1 Slots where lead out wires are to be inserted require 2 slot }4 
papers. Follow same procedure as previously outlined. 

4. 2 Make lead out wire clearance hole between slot papers with a 

non-metallic instrument. 

-*v" 

4. 3 Strip lead out wires 1/8" back from end and tin (60-40 Solder It 
Kester 1571 Flux). Push lead out wires up between slot I ■< 
papers until 1/2" is protruding above coil. • • . , 

4. 4 Strip and solder (60-40 Solder Kester Flux) coil end wires to t 

appropriate lead out wires. Trim excess lead out wire for •? * 

smooth joint. ' * - 

___ 
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4. 5 Pull lead out wires back so that solder connection is below • 
surface of coils. 

4. 6 Remove Winding Arbor- 

4. 7 Wash unit ultrasonicially in synthetic Methanol for approximately 
1 minute to remove flux residue then wash ultrasonically in 
freon for approximately 10 minutes. 

Preliminaary; electrical tests 

5.1 Make polarity check per 2021657. Make insulation tests with 
250V megohmmeter DC(500 megohns minimum). 

Final Lead Out Wire Assembly 

6.1 Apply C-7 to top and bottom of cell slot to secure the lead out wire. 

6. 2 Apply thin coating of on common coil lead that runs across 

top of other coils. 

6. 3 Cure Assembly for 2 1/2 hours at 180°F. 

Prepot Electrical Tests 

7.1 Perform Shorted turn test. 

7. 1.1. Connect and excite per Fig 1. 

7.1. 2 Series tune each of four coil 

pairs, recording V in and C at resonance. 

7. If 3 The 4 V in readings shall be within 5% of 
one another and the capacitors spread 
shall be 5% maximum. 


.ngtrumentation 
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7.2 Check magnetic characteristics per MC 25-H2. 
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25 HUG RUN DOWN TIME PROCEDURE 

With the wheel in sync at 28 V wheel excitation, open 
the line between the wheel power supply and the wheel windings 
Immediately after opening (. t to . 5 seconds), place short 
circuit across Phase A and Phase B of the wheel for 5 seconds 
duration. Measure and record RDT from 24,000 to 6000 RPM 
and from 24,000 to 0 RPM. 


R. Sheaff 
J. Psyhogeos 
July 3, 1962 


Take one measurement only. 
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Examine the joint and add more adhesive if necessary to eliminate 
voids and repeat scraping operation. Any residual LCA-9 can be 
removed with the copper scraper and cleaned with 305A lapping 
compound after final cure of the completed float. 

C. Cure for one hour at 180°F max. 

D. Repeat B for remaining hemisphere and gimbal joint cure for 2 
hours at 180°F. 

30. Filling the Float with Helium 

A. Weigh the float, the 2-56 sealing screw and ball and record gms 

B. Place a 2-56 x 3/32 long S. S. sealing screw over the wrench in 
fixture 2A3-10D1102. Retract the wrench and screw slightly below 
base of the fixture and drop a . 062 diamfeter aluminum ball on top 
ox me screw. Locale the float properly In the fixture aim draw a 
vacuum of 25” Hg and then admit helium to 0" of vacuum. Repeat 
three times. Fill the float with helium to a pressure of one half 
atmosphere. Drive the ball and sealing screw into the degassing 
hole. Remove the float from the fixture and immediately check 
the tightness of the sealing screw. 

C. Weigh the float and record_. 

D. Compare the weight of the float before and after filling and record 

the decrease in weight which should be approx. 18 mg._gms. 

31. Leak check and record_atm-cc/sec. 

Acceptable leak rate * 5 x 10"® atm-cc/sec. 

32. Cycle the float four times from 40°F to 180°F at an approximate rate 

of 3° per minute. Alt: Cycle:32°F to 180°F at a rate of 4°/min. 

33. Leak check and record--- 

Acceptable leak rate = 5 x 10"° atm-cc/sec. 



A-87287 

A-107251 

A-107252 

R-87391 

B- n »7374 

Comm'L 

Comm'l. 


C-87373 
D-112977 
B-87289 
C-118575 
C-87 341 


FLOAT WEIGHT RECORD 
Apollo H IRIG 


Despriptiicinn 


Power Lead-in 

Balance Weight (Final Rot. Adj.) 
Balance Weight Spring 


Est. Wt. Actual 

Sub. Tot. Est. Wt. Weight 

Grams Grams Grams 


2 Centering Shim 

2 Bushing 

1 #2-56 Sealing Screw 

1 . 062 Dia. Alum. Ball 

Summary of Small Parts 

2 Hemisphere 

1 Gimbal 

1 Motor Stator (Finish Ground) 

2 Rotor Assy. * 

C-87341 1 Wheel Assy. 

Wt. of Float Before Sealing 
As Req. Adhesive for Sealing 
A-84046 A Req. Weight Reserve for Flotation 

Adjustment & Preliminary 
Balancing 


Final Flotation Weight 


32.9C8 


184.000 



^Rotors installed at final assembly. 


( Degassing Hole 



(View from T. G. End) \ 


Fig. 1 J .Figii Jn of B-. 





Fig. 2 Runout of float sphere to pivots. 

Q,_„ . ,.L i t/,i ..w-...■ it* D i va* '~V 
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DATE: 
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David N. Kupelian 
February 25, 1964 


MC 25-857 


SHEE 

OP. 


Microsyn Stator Pottiftg 

1. Refer to M€ 25-507 for potting procedure. Follow MC 25-858 for 
the post cure and temperature cycling procedure. 

2. Leak check the potted assembly tgping fixture A-87326. Maximum 
acceptable leak rate is 0. 5 x 10 0 atm-cc/sec. 

Microsyn Grinding 

1. Place a terminal pin protector A-109464 over tne pins. Finish grind 
per drawings 2021649 and 2021663 . 

2. After tne grinding operation, thorougnly clean the end housing 
assembly witn an acid brush while immersed in warm varsol. 

Follow with a freon rinse. 

3. Perform an electrical check and record on MC 25-8g>8. Leak 
check. Maximum acceptable leak rate is 0. d5 x 10 atm-cc/sec. 

Pivot Bore Measurements ' 


1. Using ball gages (A-122143) determine the pivot bore size and 
record 

End Housings are ready for testing per MC’s 25-859, 25-860 and 25-866. 


IX. 
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PROCEDURE FOR TESTING SG END HOUSING ASSEMBLY 
APOLiion miG 


1.0 Preliminary 

1.1 Mount rotor and stator on an air bearing torque test fixture. 

DRC-67-M-3 or equivalent. 

1.2 Provision shall be made for maintaining the stator assembly at 
135° ± 5%F during testing. 

1. 3 Rotor ID run-out to torque-summing member shall be 0.00005" TIR max 
1.4 Stator and rotor fixturing shall be such that the suspension air-gap can 


be adjusted. 


2.0 Magnetic Suspension 


2.1 Connect and excite the assembly per Fifjurll 

2. 2 Center the suspension radially by monitoring radial signals from 
transformers X and Y. 

2. 3 Center microsyn angularly by rotating stator with respect to rotor 

for minimum E . 

o 

2.4 Adjust axial height of stator until I m lags by 45° ± 1° and 

I and I - 83 ± 6 ma. 
m m 

2. 5 Disable SG primary and measure suspension reaction torque. 

Record. Limit is 0 ± 0. 3 dyne-cm. 

3.0 Signal Generator 

3.1 Reconnect per Fig. 1. 

3. 2 Rotate rotor to angles of 2 milliradians CW and CCW, calculating 

and recording the angular sensitivity and relative phase of E Q vs V^. 


IL 27 


TDRR 14 5 3 1 


NOV 2 5 1964 


INSTRUMENTATION LABORATORY 
MASSACHUSETTS INSTITUTE OF TECHNOLOSY 


G. Garcia 


J. Aronson 
February 25, 1964 


MC 25-859 


3. 3 Rotate rotor to null E o . Record null. Measure and record I p . 
3.4 Disable suspension. Measure and record SG reaction torque. 
Limit is 0 i 0.05 dyne-cm. 


4. 0 ±. 04V 
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Wheel Assembly Procedure Flow Diagram 
Fig. 1 
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Decreasing or erratic ..run-down times are indicative of incipient 
bearing failures. Ensure that the trouble is not external to the 
wheel (faulty electronics, poor electrical connection etc.); then, if 
the condition continues, reject the float. 
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A vee block or similar fixture maintained at 140 









INSTRUMENTATION LABORATORY 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


CAMBRIDGE. MASS. 

by. d. Freeman 

D. Zickefoose MC25-862 

February 25, 1964 


ASSEMBLY PROCEDURE FOR SUSPENSION. APOLLO II IRIG 


A 


1.0 Core Winding Preparation 

1.1 Assemble winding arbor B-82382 (2 parts) with suspension 

core A-2021686. Be sure to assemble winding fixture so that 
winding arbor extension can be used if needed. 


A 


CO to 

I 


CPQ 

as« 


A 


2.0 Suspension Core Winding 

2.1 Suspension can be hand wound or machine wound. 

2.2 Winding direction, number of turns per pole, type, and size 
wire are given on 2021657.- 

2. 3 Coil pair ends shall comaeout on Small Dia. side of suspension 
core. 

2.4 Strip coil lead ends approximately 1/2" from end. 

2. 5 With an ohmmeter check each coil pair for grounding to core 
upon completion of winding. Identify Pole #1. 

2. 6 Determine pole-pair ends by continuity method and twist 

individual coil pair ends together to keep separated. 

2,7 Measure coil-pair resistances with a Wheatstone Bridge. The 
four Resistance readings shall have a spread of 5% max. 

• (3.0 Forming 

3.1 Insert slot papers 2021584 in each slot. Use nonmetallic 
instrument for forming. 

3. 2 Trim sl0t papers to approximate length as shown. 

3. 3 Form coils by sliding forming fixtures over winding arbor 

until forming fixture ends are flush with winding arbor ends. 

3.4 Most units do not require forming but it is a good idea to run 
through the steps anyway. 

4.0 Lead out Wire Assembly 

4.1 Slots where lead out wires are to be inserted require 2 slot 
papers. Follow same procedure as previously outlined. 

4.2 Make lead out wire clearance hole between slot papers with a 
non-metallic instrument. 

4. 3 Strip lead out wires 1/8" back from end and tin (60-40 Solder 

Kester 1571 Flux). Push lead out wires up between slot 
papers until 1/2" is protruding above coil. 

4.4 Strip and solder (60-40 Solder Kester Flux) coil end wires to 
appropriate lead out wires. Trim excess lead out wire for 
smooth joint. 
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Fig. 2 Provisionally Acceptable Power Traces, 
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4.5 

Pull lead out wires back so that solder connection is below 
surface of coils. 



4.6 

Remove Winding Arbor* 


5:8 

4.7 

Wash unit ultrasonicially in synthetic Methanol for approximately 

1 minute to remove flux residue then wash ultrasonically in 
freon for approximately 10 minutes. 


Preliminary electrical tests 

A 

§:6 

5.1 

Make polarity check per 2021857. Make insulation tests with 

250V megohmmeter DC(500 megohns minimum). 


Final 

Lead Out Wire Assembly 

B 


6.1 

Apply (LCAs9 tp top: aad bfittotn ^cfeBt^ptj to iftbcwe <m*<wire. 

BA 


6.2 

Apply thin coating of on common coil lead that nms across 

top of other coils. 



6.3 

Cure Assembly for 2 1/2 hours at 180°F. 


7.0 Prepot Electrical Tests 

7.1 Perform Shorted turn test. 

7.1.1. Connect and excite per Fig 1. 

7.1.2 Series tune each of four coil 

pairs, recording V in and C at resonance. 
7-1* 3 The 4 V in readings shall be within 5% of 

one another and the capacitors spread 

shall be 5% maximum. 
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Wheel Assembly Procedure Flow Diagram 
Fig. 1 
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The following procedure is recommended as a retainer stability motion study and 
may be used either before or after dynamometer evaluation. If a wheel is rejected 
because of non-acceptable torque trace, retainer motion shall be observed to assist 
in determining reason for wheel failure. Place wheel In ml Hi wattmeter fixture 
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Chart Speed 1 mm/mm 

Recorder Calibration 2 mw/mm 

Recorder Time 

Constant _1. 3 sec ± 15% 

Fig. 3 (Cont.) Non-Acceptable Power Traces 
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APOLLO n WHEEL PROCEDURE 
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Note: Decreasing or erratic^run-down*times are indicative of incipient 

bearing failures. Ensfure that the trouble is not external to the 
«■ wheel (faulty electronics, poor electrical connection etc.); then, if 

■ the condition continues, reject the 0bat. 
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Fig. 2 Provisionally Acceptable Power Traces. 



Fig. 3 Non-Acceptable Power Traces. 
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__ G. Garcia 

^ J. Aronson 


PROCEDURE FOR TESTING SG END HOUSING ASSEMBLY 

APOLLO H IRIG 

i 

Preliminary j 

1.1 Mount rotor and stator on an air bearing torque test fixture. 

DRC-67-M-3 or equivalent. 

1.2 Provision shall be made for maintaining the stator assembly at 
135 ° 4 5%F during testing. 

1. 3 Rotor ID run-out to torque-summing member shall be 0.00005" TER max. 

1.4 Stator and rotor fixturing shall be such that the suspension air-gap can 
be adjusted. 

Magnetic Suspension 

2.1 Connect and excite the assembly per Figurii 

2. 2 Center the suspension radially by monitoring radial signals from 

transformers X and Y. 

2. 3 Center microsyn angularly by rotating stator with respect to rotor 
for minimum E q . 

2.4 Adjust axial height of stator until I m lags by 45° 4 1° and 
T aii II* * *3.5 4 3 «i.a. 

m %i 

2. 5 Disable SG primary and measure suspension reaction torque. ^ 

Record. Limit is 0 4 0iJL5 dyne-cm. y 

Signal Generator f ’' * J 

3.1 Reconnect per Fig. 1. Disable suspension, and increase to 4.0 v. 

3. 2 Rotate rotor to angles of 2 milliradians CW and CCW, calculating 

and recording the angular sensitivity and relative phase of E Q vs V^. 


G. Garcia 
J. Aronson 
February 25, 1964 


MC 25-859 


3. 3 Rotate rotor to null E q . Record null. Measure and record I p . 
3.4 Disable suspension. Measure and record SG reaction torque. 
Limit is 0 4 0.05 dyne-cm. 
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ia±.i%f if 


This MC specification consists of page i 
Sb _and 1 to 2 inclusive. 
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No connections hhall be made to quadrature or Center tap tap terminals. 

Fig. 1 
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APOLLO II RADIAL CENTERING TEST 


1. Remove the S. G. and T. G. primary ext itation. 

2. Replace the 9.1 ohm swamping resistor with a 50 ohm resistor. 

3. Increase each of the eight working capacitors in equal increments 
until the suspension currents lag their respective suspension voltages 
(low side of 50 ohm resistor to ground) by 70 + 2°.* The phase angle 
measurement is to be made after adjusting the supply voltage to give 
suspension currents of 50 ± 5 ma. 

4. Allow the suspension to reach a position of force equilibrium (axial 
and radial), and record the magnitude and phase of the radial rest 
positions. 


NOTE: Satisfactory axial equilibrium is achieved when the suspension 
currents are equal within 5%. 

5. Short, simultaneously, the appropriate capacitors to rotate the float 
to diagonally opposite stops. 

Example: Short capacitors S. G. 1-8 and T. G. 6-7. 

6. (a) Ensure that the float has reached its radial stops -- when the radial 
output voltages of the shorted axes, as indicated on a VTVM, show no 
change for a period of one minute. 

(b) Remove one short and read the initial radial voltage and note its phase. 

(c) Replace the short and record the data. 

(d) Repeat step (6b) for the remaining capacitor and record. ^ 

7. Move the shorting bars to the opposite ends of the above axes: 


SG 4-5 and T. G. 2-3 and repeat steps (6a through 6d). 

8. Continue shorting the remaining capacitors in pairs and record each radial 
voltage and phase. 


9. Use the data from steps 6 through 8 in conjunction with the radial rest 
positions from (4) to determine the centering ratio of each axis. 
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Fig. 2 Provisionally Acceptable Power Traces. 
































































































Fig. 3 (Cont.) Non-Acceptable Power Traces. 
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Bellows Measurement Before -- A+ to •+ 

Shrouding _ 

Min. bellows extension before shrouding = 0.130" Total __' 
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FLOAT ASSEMBLY PROCEDURE 
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of 25" Hg and then admit helium to O" of vacuum. Repeat three tim 
Fill the float with helium to a pressure of one half atmosphere. Dri 
The ball and sealing screw into the degassing hole. Remove the floi 
from the fixture and immediately check the tightness of the sealing 
screw, using 25 to 30 in. oz of torque. 
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7. Forming (Forming Fixture A-87414) 

Use a wedge-shaped wooden peg and carefully form the O. D. of the 
winding on both sides so that it will clear the I. D. of top and bottom plates of 
forming fixture. Assemble stator to plates. Visually check assembly for 
pinched wires. 
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of 25" Hg and then admit helium to O" of vacuum. Repeat three tim« 
Fill the float with helium to a pressure of one half atmosphere. Dri 1 
The ball and sealing screw into the degassing hole. Remove tie floa 
from the fixture and immediately check the tightness of the sealing 
screw, using 25 to 30 in. oz of torque. 
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APOLLO II IRIG Specification MC 25-855 REV J Sieet 1 

MC 25-855 REV J of 9 



Neither the Stator Assembly nor Stator-Gimbal Assembly Is to be 
ultrasonlcally cleaned. 



in position. 
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the stator winding. Assemble forming fixture, 
phases. 









SiOTS NUMBERED 
CCW VIEWED FROM 
SIDE WITH LEADS 


PHASE -B 


2 4 6 8 10 12 14 16 18 20 22 24 2 4 

1 3 5 7 9 11 13 15 17 19 21 23 1 3 



B- 



WINDING PROCEDURE: 

1. Wind from two spools using one continuous 
length of wire for each phase. 

2. Lap wind, starting with Phase B in Slots 1-5,2-6,3-7, etc. 
Then phase A in slots 4-8, 5-9, 6-10, etc. 

3. Excitation phase order A, B applied to terminals A & B 
respectively will produce C.W. rotation field, viewed 
from the A- terminal side (top). 

4. Nominal DC resistance per phase at room temperature « 6711 


4 - Poles 

2 - Phase 

3 - Coils/Pole/Phase 

#35 - Awg Heavy Silicone Coated 
Aluminum Wire 

56 - Turns/Coil 
1-5 - Coil Throw 
2/3 - Pitch 
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instrumentation laboratory 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


Louis Bertolami 
February 25, 1964 


MC 25-850 


I 


Title: Unit Flotation Test 

Equipment: North Atlantic Phase Angle Voltmeter VM 204 or Equivalent 
Note: All voltage measurements are made with a phase angle 

voltmeter to insure in phase voltages are measured. 

t Unit Orientation : LA Horizontal, + SRA up 

1. With the unit excited as required in procurement specification, 
stabilize for at least 30 minutes. 

Record the radial voltages (Sx, Sy, Tx, Ty) on chart I. 

II. Unit Orientation : LA Horizontal + SRA Down 

2. Allow radial signals to settle for at least 10 minutes and record 

voltages (Sx, Sy, Tx, Ty). 

NOTE: By varying the temperature and noting the radial voltage 

drift, you can determine whether flotation is above or below 
operating temperature. It is advisable but not absolutely 
necessary to have the sample temperatures on either side 
of flotation. 

3. Change temperature approximately 3°F from normal operating 
temperature in the direction as determined above. 

4. Repeat step 1. 

5. Repeat step 2. 

Obtain from chart I the radial voltage differences for each axis and 
plot on graph I. 

Draw straight lines connecting the two temperature radial difference 
measurements for each axis (Sx, Sy, Tx, Ty). 

Note the zero crossover points of each radial axis and average.the 
temperatures indicated. This is the flotation temperature. 
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CHART 1 


GYRO ORIENTATION 
1A HORIZONTAL 


RADIAL VOLTAGES 
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TEMP. 
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DIFF 
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-3> 

RES. 
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for absence of burrs, contamination, and damage 
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Fig. 1 Illustrative Wheel Qualification Program Yield History. 










































































IM0TNUMCNTAHON WKWATOHV 

IMSTITUTC OF T1CHHOUO«V 


Fred Straccia 
8/30/61 


M.C. 25-000 


CLEANING PROCESS FOR LAMINATIONS OF TRANSFORMER 
NO. 58 

1. Inspect for flatness, mechanical defects and uniformity of coating 

if applicable. 

2. Wash laminations thoroughly in MEK (METHYL ETHYL KEYTONE) in an 

ultrasonic cleaner. A suitable cleaner is a Sonogen Ultrasonic Generator 
Mod. AP-25B with Transducer, Mod. LF-18-C by Branson Ultrasonic 
Corporation, Stamford, Connecticut. 

3. Dry laminations in air in a dust free atmosphere or with material free 

from dust or lint. 

4. Make sure that laminations are clean and store in clean, dry, lidded 

containers. 
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| Constant 1* 3 8CC ^ 

Fig. 3 (Cont.) Non-Acceptable Power Trace*. 
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Fig. 1 Illustrative Wheel Qualification Program Yield History. 













































Fig. 4 (Coot.) Non-Acceptable Torque Traces, 
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MC 25-862 


4.5 

4.6 

4.7 


5:8 

1:8 


BA 


7.0 


Pull lead out wires back so that solder connection is below 
surface of coils. 

Remove Winding Arbor- 

Wash unit ultrasonicially in synthetic Methanol for approximately 

1 minute to remove flux residue then wash ultrasonically in 
freon for approximately 10 minutes. 

Prfeliminaa^ electrical tests 

5-1 Make polarity check per 2021857. Make insulation tests with 
250V megohmmeter DC(500 megohns minimum). 

Final Lead Out Wire Assembly 

6.1 Apply (LCAofttp topi Sed bottom ofiOeHfSlotto aecaES thfdlea^l ou^^rire. 

6.2 Apply thin coating of f0&H9on common coil lead that runs across 

* top of other coils. 

6. 3 Cure Assembly for 2 1/2 hours at 180°F. 

Prepot Electrical Tests 

7.1 Perform Shorted turn test. 

7.1.1. Connect and excite per Fig Ip ; { 

7.1.2 Series tune each of four coil 

pairs* recording V in and C at resonance. 

7. l."3 The 4 V in readings shall be within 5% of 
one another and the capacitors spread 
shall be 5% maximum. 
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Procedure for Testing 
SG End Housing Assembly 
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PROCEDURE FOR TESTING SG END HOUSING ASSEMBLY 
..apoliIo n miG ..r--™"’ 

Preliminary ,, •< v - ’ r - -.’•** «. . * >rr * 

1.1 Mount rotor and stator on an air bearing torque test fixture. 

DRC-67-M-3 or equivalent. 

1.2 Provision shall be made for maintaining the stator assembly at 
135° ± 5%F during testing. 

1. 3 Rotor ID run-out to torque-summing member shall be 0.00005” TER max. 
1.4 Stator and rotor fixturing shall be such that the suspension air-gap can 

be adjusted. 

Magnetic Suspension 

2.1 Connect and excite the assembly per Figuiii 

2.2 Center the suspension radially by monitoring radial signals from 
transformers X and Y. 

2.3 Center microsyn angularly by rotating stator with respect to rotor 
for minimum E . 

2.4 Adjust axial height of stator until I m lags by 45° ± 1° and 

2. 5 Disable SGTprimary and measure suspension reaction torque. 

Record. Limit is 0 iQiJ.5 dyne-cm. ^ 

Signal Generator «««'«*.«t rv *%***&. 

3.1 Reconnect per Fig. 1. Disable suspension, and increase to 4.0 v. 

3.2 Rotate rotor to angles of 2 milliradians CW and CCW, calculating 
and recording the angular sensitivity and relative phase of E Q vs V^. 
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3. 3 Rotate rotor to null E q . Record null. Measure and record I . 
3.4 Disable suspension. Measure and record SG reaction torque. 
Limit is U ± 0.05 dyne-cm. 


MC 25-858 



No connections bhall be made to quadrature or Center tap tap terminals 
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PROCEDURE FOR TESTING SG END HOUSING ASSEMBLY 
APOLLO H IRIG 

1.0 Preliminary 

1.1 Mount rotor and stator on an air bearing torque test fixture. 

DRC-67-M-3 or equivalent. 

1.2 Provision shall be made for maintaining the stator assembly at 
135° i 5%F during testing. 

1. 3 Rotor ID run-out to torque-summing member shall be 0.00005" TIR max. 

1.4 Stator and rotor fixturing shall be such that the suspension air-gap can 
be adjusted. 

2.0 Magnetic Suspension 

2.1 Connect and excite the assembly per FigurU 

2. 2 Center the suspension radially by monitoring radial signals from 
transformers X and Y. 

2. 3 Center microsyn angularly by rotating stator with respect to rotor 
for minimum E q . 

2.4 Adjust axial height of stator until I m lags by 45° ± 1° and 

t liA * 43.5 ± 3 m 

2. 5 Disable SG primary and measure suspension reaction torque. 

Record. Limit is 0 ± 0U5 dyne-cm. , 

3.0 Signal Generator 

3.1 Beconnect per Fig. 1. Disable suspension, and increase V. n to 4.0 v. 

3.2 Rotate rotor to angles of 2 milliradians CW and CCW, calculating 
and recording the angular sensitivity and relative phase of E 0 vs V^. 
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MC 25-859 


3. 3 Rotate rotor to null E q . Record null. Measure and record Ip. 
3.4 Disable suspension. Measure and record SG reaction torque. 
Limit is 0 ± 0.05 dyne-cm. 



No connections bhall be made to quadrature or center tap tap terminals. 

Fig. 1 
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IV. Assembly of Printed Circuit and Mumetal Shield 

1. To insure solderability, remove surface film on buttons 2021655 either 

chemically or mechanically. . 

2. Tin both sides of the pads of printed circuit 2021652 (around the 0. 062" 
diameter plated through holes). Clean with an artist’s brush dipped in 
trichloroethylene and rinse with freon. 

3. Apply a small amount of Kester 1571 flux to shoulder of the button. 
Position the buttons in the printed circuit and using a 37 1/2 watt iron, 
apply heat to the top of the button in order to form a solder fillet at the 
base. Clean as in step 2. 

4. Cembrit the mumetal shield to the back of the printed circuit with 
Epon 828 adhesive and assemble to bonding fixture B-87377. Cure for 
1 1/2 hours at 150<>F. 

5. Any excess adhesive on the O. D. of the assembly can be removed by 
using a medium grit emery paper. Rinse in freon. 

V. Assembly of Printed Circuit to End Housing 

1. Apply three tacks, at 120° intervals, of LCA-9 or Epon 828 adhesive to 
the end housing mounting shoulder. 

2. Assemble the printed circuit to the end housing by feeding the 5 inner 
suspension wires through the slot and aligning the nine terminal pins 
with the holes of the printed circuit. 

3. Solder the (9) terminal pins with 60-40 solder and Kester 1571 flux. 
Clean as in Section IV, 2. 

NOTE: The height of all solder joints should be kept to a 
minimum to insure complete coverage during the 
potting operation. 

4. Cut the (5) inner suspension wires so that the end of the wire will not 
reach the far end of the printed circuit pad. Strip the wire back as 
far as the slot in the printed circuit. Flare and flatten the wire 
strands and solder the wires to the printed circuit. 

NOTE: Keep height of the bend of the wire and the 5 solder 
joints at a minimum. Clean as in Section IV, 2 
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Microsyn Stator Potting 

1. Refer to MC 25-507 for potting procedure. Follow MC 25-858 for 
the post cure and temperature cycling procedure. 

2. Leak check the potted assembly using fixture A- 87328. Maximum 
-x. « c « m ° atm-cc/sec. 


acceptable leak rate is 0. 5 x 10 atm-cc/sec. 

Microsyn Grinding 

1. Place a terminal pin protector A-109464 over tne pins. Finish grind 
per drawings 2021649 and 2021663 . 

2. After tne grinding operation, thorougnly clean the end housing 
assembly witn an acid brush while immersed in warm varsol. 

Follow with a freon rinse. 

3. Perform an electrical check and record on MC 25-jy>8. Leak 
cneck. Maximum acceptable leak rate is 0.$ x 10 atm-cc/sec. 

Pivot Bore Measurements 

1. Using ball gages (A-122143) determine the pivot bore size and 
record _____________. 

End Housings are ready for testing per MC’s 25-859, 25-860.and •’5-866. 
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PROCEDURE FOR TESTING SG END HOUSING ASSEMBLY 
APOLliO H ERIG 



1.0 


2.0 


Preliminary. „. 

1.1 Mount rotor and stator on an air bearing torque test fixture. 

DRC-67-M-3 or equivalent. 

1. 2 Provision shall be made for maintaining the stator assembly at 
135° ± 5%F during testing. 

1. 3 Rotor ID run-out to torque-summing member shall be 0. 00005 n TIR max. 
1.4 Stator and rotor fixturing shall be such that the suspension air-gap can 
be adjusted. 

Magnetic Suspension 


3.0 


2.1 Connect and excite the assembly per FifrurU 

2. 2 Center the suspension radially by monitoring radial signals from 
transformers X and Y. 

2. 3 Center microsyn angularly by rotating stator with respect to rotor 

for minimum E . 

o 

2.4 Adjust axial height of stator until I m lags Vj by 45° ± 1° and 
Vri '* i ' , A»n * ttil 

2. 5 Disable SG primary and measure suspension reaction torque. 
Record. Limit is 0 ±GQJ.5 dyne-cm. 

Signal Generator * M • • - * •* •• >> * 


3.1 Reconnect per Fig. 1. Disable suspension, and increase V. to 4.0 v. 

in 


3. 2 Rotate rotor to angles of 2 milliradians CW and CCW, calculating 


and recording the angular sensitivity and relative phase of E Q vs V.^. 
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3. 3 Rotate rotor to null E 0 . Record null. Measure and record 1^. 

3.4 Disable suspension. Measure and record SG reaction torque. * * f « % 


.n-»r4--'S . . 


Limit is 0 ± 0.05 dyne-cm. 
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No connections hhall be made to quadrature or Renter tap tap terminals. 


Fig. 1 
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TDRR 1 4 0 4 6 


J.PSYHQGEOS_M.C.4* 811 WHEEL DYNAMOMETER RUNNING DATA 


WHEEL DESIGNATION 

WHEEL NO. 

FINAL WHEEL WT. gms. 

BRG. MFG 

TYPE OF BRG. 

TYPE OF RETAINER 














































TBJ&R 14 363 NOV 16 1964 































TDRR 14 3 6 8 M NOV la 1984 
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